amec”

APPENDIX D

Quality Assurance Project Plan (Geomatrix 2007)



Quality Assurance Project Plan
Former Pechiney Cast Plate, Inc., Facility

3200 Fruitland Avenue, Vernon, California

Prepared for:

Pechiney Cast Plate, Inc.

Prepared by:

Geomatrix Consultants, Inc.
510 Superior Avenue, Suite 200

Newport Beach, California 92663
(949) 642-0245

July 20, 2007

Project No. 10627.003.0

7= Geomatrix



7= Geomatrix

QUALITY ASSURANCE PROJECT PLAN
FORMER PECHINEY CAST PLATE, INC., FACILITY
VERNON, CALIFORNIA

July 20, 2007
Prepared by: Geomatrix Consultants, Inc.
Prepared for: Pechiney Cast Plate, Inc.

//% '%% 7/20/07

Calvin H. Hardcastle, PE Date
Principal Engineer

&é{‘ﬂf/ C)&W (o 7/20/07

Linda Conlan, PG Date
Senior Geologist/Project Manager

Sy [Frn i 7120/07

Mar‘éﬁr/et K. (Peggy) Pieschl, PE Date
Quality Assurance Advisor

P:\10627.000.0\10627.003.0\Docs\QAPP\QAPP Authorization Page.doc



7= Geomatrix

TABLE OF CONTENTS
Page
LIST OF ACRONYMS ... oottt bbbttt nne s \Y
1.0 INTRODUCTION ...ttt et sbe bbb b st enbe e nreenbe e e e 1
2.0  PROJECT MANAGEMENT .. .ooiiiiiieee e 1
2.1 PROJECT ORGANIZATION AND ROLES AND RESPONSIBILITIES .....ccveeiieniieeieeninenne 2
2.1.1 City of Vernon Health & Environmental Control ............ccccceevvveivennee. 2
2.1.2  Client REPrESENTALIVE. ... .ccvi et 2
2.1.3  Geomatrix Consultants, INC. ........ccocuviiriiiinesieseee e 2
2.1.3.1 Principal in Charge, Principal ENgiNeer .........ccccovevieiiiiinneennene 2
2.1.3.2 ProjeCt MANAQJET.........cueiveierierieeieseesteeseesee e ee e sseeaesreesreenee e 3
2.1.3.3 ProjeCt ENQINEET ......ooviiiieieiie ittt 3
2.1.3.4 Quality ASSUIraNCe AQVISOr.........ccvieerieerierierieenieaieseeseeseesseeneens 3
2.1.3.5 Project Health and Safety OffiCer........ccccvviviniiiiniieicce e 3
2.1.3.6 TaSK LEAUET ..o 3
2.1.4  Analytical Laboratory.........ccccoiiiieiieiiiie e 4
2.2 PROJECT DEFINITION/BACKGROUND ......ccuiiuiiieieniestestestessesiessesssessessessessessessesseenes 4
2.3 PROJECT DESCRIPTION ....ttieiitiieiitieesiieeesitie s stbee sttt e sin e sbeeesbs e s e e snneeesnneeesnneesnnneas 5}
2.3. 1 MEASUIEIMENTS......eiiiieiiieiie et nee s 5
2.3.2  Site-Specific Remediation Goals............ccooeieiiiiiniiie e 6
2.3.3 Special Equipment and Personnel Requirements...........ccccovcvevviievvennenne 6
2.3.4  ASSESSMENt TECANIQUES......ccvieiiiiieiiieiesiie e 6
2.3.5 WOrK SChedUle .......coviiiiee s 7
2.3.6 Project and Quality Records and REPOITS........cceveeririeiienesie e 7
2.4 DATA QUALITY OBIECTIVES ..octiiiiiiteeiisieesteesiesieesteensesieeste s sseessesnesseessesnnesseenneas 7
2.5 METHOD PERFORMANCE OBJIECTIVES ....ccuvteiieiiiiesireaieesieesreesieeaseesinessneessnesnneens 11
2.5.1 PIECISION ..ecviiitie e eiee sttt ettt et este e e s e sreensesneenreeneeas 11
2.5.2 ACCUFACY ...uviiiiiiieiiiie ettt ettt sttt et s e e st e e s rbe e e snbeeeanbeeeas 12
2.5.3  REPIESENTAIVENESS ....ocuviieiiiiiiiiiiieieeie ettt 13
2.5.4  COMPIELENESS. ...cvieuiiirieiteeie et e et e e re et e beeaesneesre s 14
2.5.5 Comparability ........ccoooiiiiiiiii 14
2.5.6  SENSITIVILY ...vveivieiicic et 14
2.6 SPECIAL TRAINING, REQUIREMENTS, AND CERTIFICATION ..ccvvvveeiiiiirrieeeeeeeeennnns 15
2.7 DOCUMENTATION AND RECORDS ......ceitiiiiieiiiiaiiesiie ettt nee s 15
2.7.1 ReqUIred RECOIUS ....c.eeiiiiieieiiiesieeee e 15
2.7.2  Laboratory RECOIAS .....ccvcveiicieeie ettt 15
2.7.3 Records Maintenance and StOrage ..........ccoovrerirenieiieneneseseseseeeenes 16
3.0 MEASUREMENT AND DATA ACQUISITION .....cooiiiiiirienieriee e 17
3.1 SAMPLING PROCESS DESIGN .....coiitiiiiiiiiiesiieeiee sttt st 17
3.1.1 Field Sampling Documentation............ccccoovveirevieiieieese e 17

3.1.2  Sample 1dentifiCatioN. ..........cccooiiiiiiiiiciee e 19



7= Geomatrix

TABLE OF CONTENTS
(Continued)

3.2 SAMPLING METHOD REQUIREMENTS.....uuiiiiiutiiieeiiireeeeesitreeeesetreeeesssaneeessssneeessnnens 19
3.2.1 Soil, Soil Vapor, Concrete, and Air Sampling Procedures...................... 20
3.2.2  Equipment Decontamination ProCedUures ...........ccooerverinveenenneesiesenniens 20
3.2.3 Support Facilities for Sampling Methods...........ccccceveiiieveicenieece e, 20

3.2.4 Sampling/Measurement System Failure Response and Corrective
o 1) o RS 20
3.2.5 Sample Equipment, Preservation, and Holding Time Requirements......21
3.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS ....ccuvvuirierieienieniesiesiesiesiennens 21
3.3.1  SAMPIE CUSLOUY ......eiiiieiieieiie et 21
3.3.2 Laboratory Sample Handling and Custody ...........ccccovevveiveeiveriesiiennenens 23
3.3.3  Sample Packing and Shipping ........ccoeeiiiiniieiiiieseee e 25
3.4 ANALYTICAL METHODS REQUIREMENTS ...cccoiiiiieiiniesiesieseeeeneesiesiessessessessesnens 25
3.4.1  Analytical Methods ........cccveiiiiiiiiiieeee e 26
3.4.2 Reporting LIMItS........coiiieieiieiieiie e eie e sie e e e e e 26
3.4.3 Laboratory Method Performance RequIrements ..........cccoocevverenveneenins 26
3.4.4 Laboratory CorreCtive ACLION........ccceiieieiie e 27
3.5 QUALITY CONTROL REQUIREMENTS ....tviiieiiiiiieeeiiieeeeesitteeeesetreeeesssaeeeesnnsaeeesennes 27
3.5.1 Field QC SAmMPIES........ccoveieeie et 27
3.5.1.1 Equipment Rinsate Blank Samples ..........cccooevinieinniinnciine. 28
3.5.1.2 Field Decontamination Water BIanks ............cccccceveevvenivernsnnne. 28
35.1.3TrIP BIANKS ... 28
3.5.1.4 Temperature Blank ...........ccccooeiieveiiiiieeie e 29
3.5.2  Field CorreCtive ACHION .......ceoiieieiiisie e 29

3.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

REQUIREIMENTS ...tttititeeieietieteeeeeeeeeeeeeeeeeee e e e e e st et e ee e e et e e eeeeeeeeaeeeeeeeeeee e e e e e e e e e e e e eeeaaeeeeeaeeeaaeeeeens 29
3.6.1 Field InStrument/EQUIPMENT........ooiiiiiiiee e 29
3.6.2 Laboratory Instrument/EQUIPMENT .........c.ccoveiiieiiiiieeeeee e 29
3.7 INSTRUMENT CALIBRATION AND FREQUENCY ....oceiiiiieeeiiiiieeeeciteeeeecvree e e eeiveeee e 30
3.7.1  Field INSEIUMENTS .....ocvviiecie et 30
3.7.2 Laboratory Equipment and Instrumentation..............ccocvveevvereniesnenenns 30
3.8 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES...31
3.9 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS) ......ccvuen.. 31
3.0  DATA MANAGEMENT L.ttiiitiiteiitieesiitessiresssssessteessseesssseesssseesssseesssseesssseesssseesssnneans 31
3.10.1 Data RECOIING ....ccuviuiiieieiestesiesiesiee ettt 32
3.10.2 Data VerifiCation .........ccceiviieiieie s 32
3.10.3 Data TransformMation...........cccueiverieiiieneeie e se e 33
3.10.4 Data TranSMIttal ..........cccecieiieiieie e 33
3.10.5 Data ANAIYSIS.....ueiieiiiiieieiesie s 33
3.10.6 Data TraCKing .....c.cooveiieiieii et 33
3.10.7 Data Storage and Retrieval ...........coceeiiiiiiiiiiieeeee e 34
4.0  ASSESSMENT AND OVERSIGHT ...cooiiiiiiiiieieee e 34

P:\10627.000.0\10627.003.0\Docs\QAPP\QAPP Pechiney.doc i



7= Geomatrix

TABLE OF CONTENTS
(Continued)
4.1 ASSESSMENT ACTIVITIES ..oetiiiiieiieieiiiiesieeesiteessiteessiseessbeeessnessneeesnneeesnneessnneeans 35
4.1.1 Assessment of Field Operations.........ccccovveeerieereeiesiee s 35
4.1.2  Assessment of Laboratory Operations...........ccccovvevuereeneeieennnneenieseenens 36
4.2  REPORTS TO MANAGEMENT ..c.cotititiitisiisiestee et sttt sttt st b 36
50 DATA VALIDATION AND USABILITY ..oooiiieieiecese et 37
51  DATAREVIEW AND VERIFICATION ...ccutiuiiiieiieieiestesiesiesiesiesseseeseeseesaessessessessessens 37
5.2 VERIFICATION IMETHODS ....ceitiiiiiiieiiieesieeesitee s e sire e e e e s e e e e e snneeeas 38
5.3  RECONCILIATION WITH USER REQUIREMENTS ....oviiuiriiiiiniesiesieiesiesiesiesiesiessesneas 39
6.0  REFERENCES ........coi oottt ettt benre e eneeneas 41
TABLES
Table 1 Analytes, Analytical Methods, Reporting Limits and Holding Times.
Table 2 Method Performance Objectives
Table 3 Field QC Samples
Table 4 Data Qualifiers
FIGURES
Figure 1 Site Location Map
Figure 2 Project Organization Chart
Figure 3 Proposed Schedule
APPENDIXES

Appendix A Laboratory Quality Assurance Manuals

Appendix B Soil, Soil Vapor, and Concrete Sampling and Analysis Plan
Appendix C  Perimeter Air Sampling Plan

Appendix D Pertinent Forms

P:\10627.000.0\10627.003.0\Docs\QAPP\QAPP Pechiney.doc i



7= Geomatrix

LIST OF ACRONYMS

COPC Chemical of Potential Concern

DI deionized

DQOs data quality objectives

EDD electronic data deliverable

ERB equipment rinsate blank

FS Feasibility Study

H&EC Health & Environmental Control (City of Vernon)

H&S health and safety

LCS laboratory control standards

MS matrix spike

MSD matrix spike duplicate

PARCCS precision, accuracy, representativeness, comparability, completeness,
and sensitivity

PCBs polychlorinated biphenyls

PE Professional Engineer (California State)

PG Professional Geologist (California State)

PIC Principal In Charge

PM Project Manager

QAPP Quality Assurance Project Plan

QA Quality Assurance

QC Quality Control

RAP Remedial Action Plan

RL reporting limit

RPD relative percent difference

SOP standard operating procedure

SVOCs semi-volatile organic compounds

TPH total petroleum hydrocarbons

U.S. EPA United States Environmental Protection Agency

VOCs volatile organic compounds

P:\10627.000.0\10627.003.0\Docs\QAPP\QAPP Pechiney.doc iV



7= Geomatrix

QUALITY ASSURANCE PROJECT PLAN
Former Pechiney Cast Plate, Inc., Facility
3200 Fruitland Avenue,

Vernon, California

1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared by Geomatrix Consultants, Inc.
(Geomatrix), on behalf of Pechiney Cast Plate, Inc. (Pechiney), to describe the quality
assurance/quality control (QA/QC) procedures to be implemented during soil, soil vapor, and
concrete sampling and perimeter air monitoring conducted during below-grade demolition and
remediation activities at the former Pechiney Cast Plate, Inc. facility (Site) located at 3200
Fruitland Avenue, Vernon, California (Figure 1). As part of the demolition and remediation
activities, soil and concrete samples will be collected and analyzed to provide confirmation of
achieving soil and concrete remediation goals and to further any characterize impacted soil or
concrete that may be discovered during removal of below-grade structures. In addition, site
perimeter air monitoring samples will be collected and analyzed during various phases of
below-grade demolition and excavation activities. Procedures and guidelines described in this
document are not applicable to the collection and analysis of samples used for waste profiling
purposes, however, these samples will be analyzed using the test methods described in this
QAPP,

This QAPP presents the organization, objectives, planned activities, and specific QA/QC
procedures. Specific protocols for sampling, sample handling and storage, chain of custody
documentation, and laboratory and field analyses are described. This QAPP is written using
the United States Environmental Protection Agency (U.S. EPA) guidelines (U.S. EPA, 2001,
2002b; U.S. EPA Region 9, 1989, 1997). This QAPP will be used in conjunction with the
Feasibility Study/Remedial Action Plan (FS/RAP) (Geomatrix, 2007), Below Grade
Demolition Plan (Geomatrix, 2006), below-grade demolition construction technical, and other
related documents for this Project.

2.0 PROJECT MANAGEMENT

This section provides an overall approach to managing the work and addresses:

e project organization, roles, and responsibilities;
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e problem definition;

e problem description;

e project Data Quality Objectives (DQOSs) and criteria for measurement data;

e special training requirements or certificates required for work performed; and
e documentation and records management.

2.1 PROJECT ORGANIZATION AND ROLES AND RESPONSIBILITIES

The responsibilities of key project personnel are presented in this section and are presented on
Figure 2. The QAPP will be distributed to all key project personnel.

2.1.1  City of Vernon Health & Environmental Control

The City of Vernon Health & Environmental Control (H&EC) project manager, Leonard
Grossberg, has the regulatory oversight responsibility for this Project.

2.1.2  Client Representative

Mr. Greg Sutherland is representing the client, Pechiney. Mr. Sutherland is responsible for
overseeing this Project as the client representative. Mr. Sutherland will work with the
Geomatrix Project Manager (PM) to ensure that the project objectives and requirements are
addressed.

2.1.3  Geomatrix Consultants, Inc.

Geomatrix is contracted to Pechiney to provide environmental consulting services for this
Project. The following subsections describe the project organization and duties of the
Geomatrix personnel assigned to the Project.

2.1.3.1 Principal in Charge, Principal Engineer

The Principal in Charge (PIC), Calvin H. Hardcastle, PE, is responsible for reviewing all
technical aspects of the Project to ensure that all work elements meet the project objectives and
technical standards, and are completed in accordance with the QAPP protocols. The PIC is
provided technical information by the PM and the Task Leaders, quality assurance
documentation by the QA Advisor, and health and safety information by the Project Health and
Safety (H&S) Officer.
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2.1.3.2 Project Manager

The PM, Linda Conlan, PG, is responsible for the scope, cost, and technical considerations
related to the Project; staff and project coordination; and implementation of overall project
QA/QC protocols related to the collection, completeness, and presentation of data. The PM
oversees the technical work conducted by the Project Engineer and Task Leaders, quality
assurance activities by the QA Advisor, and health and safety activities by the Project H&S
Officer. The PM coordinates with the City of Vernon H&EC.

For the purposes of this QAPP, “PM” refers to the Geomatrix Project Manager.

2.1.3.3 Project Engineer

The Project Engineer, Bryan Stone, PE, is responsible for overseeing the Project and working
with the Project Manger, QA Advisor, and Task Leaders during implementation of field
activities. The Project Engineer will also oversee and coordinate, as necessary, field
contractors involved with actual implementation of work, and supervise the Task Leader.

2.1.3.4 Quality Assurance Advisor

The QA Advisor, Margaret K. (Peggy) Peischl, PE, is responsible for reviewing the project QA
program as it relates to the collection and completeness of data from field and laboratory
operations, including training personnel to follow established protocols and procedures, and
updating the QAPP as necessary.

2.1.3.5 Project Health and Safety Officer

The Project H&S Officer, Brian Swenson, PE, is responsible for developing, implementing,
and updating the site-specific health and safety plan to be consistent with foreseeable
conditions that may be encountered during field operations.

2.1.3.6 Task Leader

Brian Swenson, PE, will be assigned as the project’s Task Leader responsible for executing the
planned work elements, issuing specific instructions for performing assigned work elements,
and ensuring that work is conducted in compliance with project-specific objectives and
applicable QA procedures. The Task Leader will coordinate with the PM, Project Engineer,
and QA Advisor to review general work plans and specific work elements. The Task Leader
maintains all documentation and deliverables in the project files during the performance of the
assigned tasks. For field sampling activities, the Task Leader will be responsible for
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performing or overseeing the field work, preparing proper documentation, and sample handling
for all on-site sampling activities.

2.1.4  Analytical Laboratory
A number of analytical laboratories will support this Project, and include:

e American Analytics of Chatsworth, California, will provide analytical services for
the analysis of soil for total petroleum hydrocarbons (TPH), volatile organic
compounds (VOCs), polychlorinated biphenyls (PCBs), metals, and semi-volatile
organic compounds (SVOCs) and the analysis of soil vapor for VOCs. American
Analytics will also provide analytical services for the analysis of concrete samples
for PCBs;

e Air Toxics of Folsom, California, will provide analytical services for the analysis of
the perimeter air monitoring samples for PCBs;

e Calscience of Garden Grove, California, will provide analytical services for the
analysis of perimeter air monitoring samples for VOCs; and

e Chester LabNet of Tigard, Oregon, will provide analytical services for the analysis
of perimeter air monitoring samples for PM-10 particulate.

The Laboratory Project Managers will be the primary laboratory contacts for the Task Leader
and QA Advisor. The Quality Assurance Manual for each laboratory is provided in
Appendix A.

2.2 PROJECT DEFINITION/BACKGROUND

The Site is comprised of approximately 26.9 acres and was formerly occupied by
approximately 600,000 square feet of building area and was used to manufacture high-precision
cast aluminum plates. Previous remedial investigations and assessments identified the
following chemicals of potential concern (COPCs) at the Site:

e TPH, including Stoddard solvent;
e PCB:s;

e VOCs;

e metals; and

e SVOCs.
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The Site is presently zoned for industrial use. The City of Vernon is in the process of
purchasing the property. The future site use will remain industrial, with the north portion of the
Site anticipated for use as a power plant.

Site-specific remediation goals have been established for the Site and are briefly discussed in
Section 2.3.2 and discussed in detail in the FS/RAP (Geomatrix, 2007). Remediation will be
conducted in areas of the Site where soil and concrete concentrations exceed the site-specific
remediation goals. The proposed remedial alternatives and remedy selection process for the
remediation activities are discussed in detail in the FS/RAP. The locations of the proposed
remedial action areas are included in the FS/RAP.

2.3 PROJECT DESCRIPTION
This project involves the following tasks:

e collection and analysis of soil and concrete samples for characterization of the
extent of impacted soil discovered during demolition;

e collection of concrete samples for characterization of the extent of PCB impacts in
concrete slabs;

e collection and analysis of soil vapor samples for further characterization or closure
documentation;

e collection and analysis of soil samples to confirm the removal of impacted soil
above the remediation goals;

e collection and analysis of investigative derived waste samples as required by the
receiving disposal facilities; and

e quantification of potential air emissions related to demolition and remediation
activities.

Sampling locations and rationale are discussed in the Soil, Soil Vapor, and Concrete Sampling
and Analysis Plan (Appendix B) and the perimeter air sampling locations and rationale are
discussed in the Perimeter Air Sampling Plan (Appendix C).

231 Measurements

A Soil, Soil Vapor, and Concrete Sampling and Analysis Plan (Appendix B) prepared for this
project describes the procedures and protocols for soil and concrete sampling. A Perimeter Air
Sampling Plan (Appendix C) describes the procedures and protocols for the perimeter air
monitoring. The chemicals that will be analyzed are shown in Table 1. The primary target
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analytes for this Project are trichloroethene, tetrachloroethene, PCBs, metals, and TPH for the
gasoline range (C6-C12), the diesel range (C12-C22), the heavier hydrocarbon range (C22-
C44), and Stoddard solvent. The following types of measurements may be collected:

analytical results of soil, soil vapor, and concrete samples;

analytical results of air monitoring samples;

PM-10 dust monitoring; and

meteorological data (wind direction, wind speed, temperature, relative humidity,
and barometric pressure).

2.3.2  Site-Specific Remediation Goals

Site-specific remediation goals developed for the Site are presented in the FS/RAP. These
goals were established using regulatory guidance, a human health risk assessment, and a
groundwater attenuation model. Laboratory reporting limits (RLs) are less than the site-
specific remediation goals in order to ensure that the goals are reached. The laboratory RLs for
soil, soil vapor, and concrete are included with the Laboratory Quality Manual (Appendix A),
and the laboratory RLs for perimeter air sampling are included in the Perimeter Air Sampling
Plan (Appendix C).

2.3.3  Special Equipment and Personnel Requirements

The PM is responsible for ensuring that personnel will be trained to work and/or take
measurements and samples as described in the Soil, Soil Vapor, and Concrete Sampling and
Analysis and Perimeter Air Sampling Plans.

2.3.4  Assessment Techniques
Assessment activities required for the anticipated work are summarized as follows.

e Assessment of field operations: To evaluate the performance of field operations,
sample collection documentation, chain of custody forms, and field notes and
measurements will be reviewed. Unannounced field audits may be conducted.

e Assessment of laboratory operations: The selected analytical laboratories have
internal audit programs that are applied to assess the degree of adherence to the
policies and procedures found in their Quality Assurance Manual. Additionally, for
each individual task, the PM and/or Task Leader will be in frequent contact with the
analytical laboratory to assess progress in meeting DQOs and to identify problems
requiring corrective action.
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Specific details of assessment procedures can be found in Section 4.0.

2.3.5  Work Schedule
The anticipated schedule for this project is summarized on Figure 3.

2.3.6 Project and Quality Records and Reports
Critical records for the work include:

e Daily Field Records;
e Chain of Custody Records;
e Sample Control Logs;

e laboratory reports; and

A summary report of the results.

More details on project records and reports can be found in Section 2.7.

24 DATA QUALITY OBJECTIVES

Data collected on a site needs to be of sufficient quality and quantity to support defensible
decision making. DQOs ascertain the type, quality, and quantity of data necessary to address
the “problem” before the sampling and analysis begin. The U.S. EPA guidance document,
QA-G4 (U.S. EPA, 2000) outlines a seven-step process for establishing DQOs to address the
“problem” (the “problem” refers to the sampling activities associated with below-grade
demolition and remediation). These steps are as follows.

1. State the Problem. Concisely describe the “problem” to be studied.

2. ldentify the Decision. ldentify the decision that will solve the “problem” using
data

3. ldentify the Inputs to the Decision. Identify the information needed and the
resulting measurements that need to be made in order to support the decision

4. Define the Study Boundaries. Specify the conditions (time periods, spatial areas,
and situations) to which the decision will apply and within which the data will be
collected.

5. Develop a Decision Rule. Define the conditions by which the decision-maker will
choose among alternative risk management actions. This is usually specified in the
form of an “if...then...” statement.
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6. Specify Acceptable Limits on Decision Errors. Define in statistical terms the
decision-maker’s acceptable error rate based on the consequence of making an
incorrect decision.

7. Optimize the Sampling Design. Evaluate the results of the previous steps and
develop the most resource-efficient design for data collection that meets all of the
DQOs.
DQO Step 1: Problem Statement

The following “problem” statements are relevant to the soil, soil vapor, concrete, and perimeter
air sampling activities for the Site:

1. The concentrations of COPCs in soil and concrete following the remediation and
excavation activities need to meet the site-specific remediation goals that were
developed based on potential future exposure scenarios (protection of human health
and groundwater).

2. The concentration of VOCs in soil vapor for further characterization (e.g., in the
Stoddard solvent impacted areas) or following the remediation activities as needed
to meet site-specific criteria.

3. Potential air emissions due to and during demolition and remediation activities need
to be assessed at the perimeter of the Site.

DQO Step 2: Identify the Decision

The following decisions and related inquiries are required for each “problem” statement.

1. The concentrations of COPCs in soil and concrete following the remediation and
excavation activities need to meet the site-specific remediation goals that were
developed based on potential future exposure scenarios (protection of human health
and groundwater).

a. What are the concentrations of COPCs in soil at the perimeter of the
excavations?

2. The concentration of VOCs in soil vapor for further characterization (e.g., in the
Stoddard solvent impacted areas) or following the remediation activities as needed
to meet site-specific criteria.

b. What are the concentrations of target VOCs in soil vapor (e.g., Stoddard
solvent impacted areas)?

c. What are the remaining concentrations of VOCs in soil vapor following
remediation?
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3. Potential air emissions due to and during demolition and remediation activities need
to be assessed at the perimeter of the Site.

d. What are the concentrations of air emissions at the Site perimeter during
demolition and remediation activities?

DQO Step 3: Inputs to the Decisions

1. The concentrations of COPCs in soil and concrete following the remediation and
excavation activities need to meet the site-specific remediation goals that were
developed based on potential future exposure scenarios (protection of human health
and groundwater).

a. Collect confirmation soil samples along the perimeter of the extents of
excavation and at potential impacted areas discovered during demolition.

2. The concentration of VOCs in soil vapor for further characterization (e.g., in the
Stoddard solvent impacted areas) or following the remediation activities as needed
to meet site-specific criteria.

a. Collect confirmation soil vapor samples within the Stoddard solvent areas
(e.g., Phase 1V or Building 112A) to assess potential risk to future receptors
(indoor air pathway).

b. Collect confirmation soil vapor and soil samples during and following
remediation (e.g., soil vapor extraction/bioventing).

3. Potential air emissions due to and during demolition and remediation activities need
to be assessed at the perimeter of the Site.

a. Collect air and dust samples along the Site perimeter during demolition and
excavation activities.

DQO Step 4: Study Boundaries

Previous investigations at the site indicate the areas of impacted soil. However, other impacted
soil may be encountered during the demolition and remediation activities. The potential
vertical extent of the remediation and excavation activities is from approximately ground
surface to 15 feet below ground surface.

DQO Step 5: Decision Rules
The decision rules for the “problem” statement are as follows:

1. The concentrations of COPCs in soil and concrete following the remediation and
excavation activities need to meet the site-specific remediation goals that were
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developed based on potential future exposure scenarios (protection of human health
and the environment).

a. If the results of initial confirmation soil sampling indicate the presence of
COPCs in soil above site-specific remediation goals (Section 2.3.2), then
further remediation and excavation will be necessary. Further evaluation
may include additional confirmation sampling, extending the spatial limit of
the work area, or other appropriate assessment activities.

b. If the results of the confirmation soil sampling are less than or equal to site-
specific remediation goals in soil, then no further remediation or excavation
activities will be performed.

2. The concentration of VOCs in soil vapor for further characterization (e.g., in the
Stoddard solvent impacted areas) or following the remediation activities as needed
to meet site-specific criteria.

a. If the results of the characterization sampling are above risk-based levels for
potential indoor air exposure, remediation may be implemented.

b. If the results of the characterization sampling are below risk-based levels for
indoor air exposure, no further action will be necessary.

3. Potential air emissions due to and during demolition and remediation activities need
to be assessed at the perimeter of the Site.

a. If the results of perimeter air sampling exceed the action levels established in
the Perimeter Air Sampling Plan, then appropriate action will be conducted
as outlined in the Plan.

b. If the results of perimeter air sampling are less than or equal to action levels,
then no further action will be required.

DQO Step 6: Limits on Decision Error
A decision error occurs when the data are misleading, and as a result, the wrong decision is

made. The possibility of a decision error exists because the parameter of interest is estimated
using the data.

Variability introduced by sampling and analysis of COPCs in soil could result in a conclusion
that the COPCs are present at concentrations greater than the site-specific remediation goals for
soil remaining at the Site. The consequence of incorrectly deciding that a COPC concentration
exceeds its respective remediation goal is unnecessary additional work, including additional
soil excavation, sampling, analysis or other assessment work. The consequence of incorrectly
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deciding that a COPC concentration does not exceed its respective remediation goal is that
impacted soil would not be excavated.

For air and dust sampling, variability could result in a conclusion that COPCs are present in
concentrations greater than the action levels at the perimeter of the Site. The consequence of
incorrectly deciding that a COPC concentration exceeds its respective action level is
unnecessary additional work, including additional vapor or dust mitigation measures during
excavation activities, sampling, or analysis. The consequence of incorrectly deciding that a
COPC concentration does not exceed its respective action level at the Site perimeter is air
emissions or dust with elevated COPC concentrations are leaving the Site.

Data variability and, therefore, the probability of a decision error during below-grade
demolition and remediation activities will be reduced by collecting an appropriate number of
samples using experienced personnel and performing the analyses using approved analytical
methods. Details of the sampling approach are presented in Appendix B.

DQO Step 7: Sample Design Optimization

Sampling locations, number of samples, and analytical methodologies are proposed for soil,
soil vapor, concrete sampling, and perimeter air sampling are included in Appendix B and C,
respectively. Additional sampling may be warranted based on the findings as work progresses
during remediation activities. Any modifications to the sampling plans will be spelled out in
the reports of findings.

2.5 METHOD PERFORMANCE OBJECTIVES

Analytical performance requirements for work performed are expressed in terms of precision,
accuracy, representativeness, comparability, completeness, and sensitivity (PARCCS). The
following subsections present a summary of each PARCCS parameter and calculation
equations as appropriate. A summary of the PARCCS parameters, frequency, and acceptance
criteria are included in Table 2.

251 Precision

Precision is a measurement of the degree of agreement of replicate data, which is quantitatively
assessed based on the relative percent difference (RPD) or standard deviation.
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Field Precision

Field precision is typically assessed through the collection and measurement field duplicate
samples. Field duplicates will be collected for soil vapor characterization testing. Duplicate
samples for other matrices (e.g., soil, concrete, etc.) are not anticipated for this project based on
the media to be tested.

Laboratory Precision

Laboratory precision accuracy is assessed by calculating RPDs for two replicate samples. The
precision of the analysis can be inferred through one of the following: laboratory control
stardards (LCS) and laboratory control duplicate samples; matrix spike (MS) and matrix spike
duplicate (MSD) samples, or unspiked duplicate samples. The laboratory analyzes one or more
of these duplicate samples at a rate of one per batch of 20 samples per matrix.

The MS/MSD samples provide information about the effect of the sample matrix on extraction
and measurement methodology. An MS/MSD pair will be analyzed at a rate of one per batch
of 20 or fewer investigative samples per matrix.

The precision of laboratory analyses will be assessed by calculating the RPD for each pair of
duplicate samples (MS/MSD), laboratory control sample spike duplicates, unspiked duplicate
samples, and field duplicate sets using the following equation:

% RPD =152 1100
Sav
where:
S1 = first sample result (original or MS value)
S, = second sample result (duplicate or MSD value)

Sav = average of sample and duplicate = (S; + S2)/2

2.5.2 Accuracy

Accuracy is the degree of agreement between a measurement or observation and an accepted
value.

Field Accuracy

Field accuracy, assessed through appropriate field equipment and trip blanks, is achieved by
adhering to all sampling, handling, preservation, and holding time requirements. Field blank
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samples are analyzed to check for possible procedural contamination that could affect samples.
Equipment rinse blanks are used to assess the adequacy of decontamination of sampling
equipment between individual sample collections. Trip blanks are used to assess the potential
for contamination of samples due to migration of contaminants (e.g., VOCs) during sample
shipment, handling, and/or storage. Accuracy of field instruments is assessed by daily
instrument calibration and calibration checks.

Laboratory Accuracy

Laboratory accuracy is assessed by analyzing matrix spikes and LCS. The results are
expressed as a percent recovery. Surrogate recoveries may also be used to assess accuracy.
Method blanks are used to assess possible contamination from laboratory procedures.
Laboratory control samples, method blanks, and preparation blanks will be analyzed at least
once with each analytical batch, with a minimum of one for every 20 samples. The percent
recovery (percent R) is calculated with the following equation:

%R=2"B x100
C
where:
A = The sample result
B = The background level determined by a separate analysis of the unspiked
sample
C = The amount of the spike added

253 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately and
precisely represent a characteristic environmental condition. Representativeness is a subjective
parameter used to evaluate the efficiency of the sampling plan design. Representativeness is
demonstrated in the project planning documents by providing full descriptions of the sampling
techniques and the rationale used for selecting sampling locations. The measure of
representativeness is established during preparation of the sampling and analysis approach and
rationale, and then reassessed during the data usability process. Numerical goals cannot be
used to evaluate this subjective measure.

P:\10627.000.0\10627.003.0\Dacs\QAPPAQAPP Pechiney.doc 13



7= Geomatrix

2.5.4  Completeness

Completeness is a measure of the quantity of valid data obtained from a measurement system
compared to the quantity that was planned under normal conditions. Percent completeness is
calculated with the following equation:

% Completeness = Valid Data Obtained %100

Total Data Planned

Experience on similar projects has shown that a reasonable goal, considering combined
historical field and laboratory performance, is 90 percent completeness. If insufficient valid
data are obtained, the PM will initiate corrective action.

255 Comparability

Comparability expresses the confidence with which one dataset can be compared with another
dataset obtained during parallel or previous investigations. Comparability can be related to
precision and accuracy because these parameters are measures of data reliability.

Chemical samples from the same media generally are considered comparable if the same
procedures for collecting and analyzing the samples are used, if the samples comply with the
same QA/QC procedures, and if the units of measurement are the same. To provide
comparability, data generated will be subject to the QA/QC procedures specified in this QAPP,
and the Soil, Soil Vapor, and Concrete Sampling and Analysis and Perimeter Air Sampling
Plans.

2.5.6 Sensitivity

Sensitivity is the measure of the concentration at which an analytical method can positively
identify and report analytical results. The sensitivity of a given method commonly is referred
to as the detection limit. RL is the concentration of the target analyte that the laboratory has
demonstrated the ability to measure within specified limits of precision and accuracy during
routine laboratory operating conditions. This value is variable and highly matrix-dependent. It
is the minimum concentration that the laboratory will report as unqualified. For sensitivity, the
quality objective is to analyze data using a method that achieves RLs that are below or equal to
the task-specific remedial goals or concentrations. The RLs for analytes anticipated for this
work are presented in Table 1 and in Appendix A.
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2.6 SPECIAL TRAINING, REQUIREMENTS, AND CERTIFICATION

The PM is responsible for assembling a project team having the necessary experience and
technical skills to conduct the work. Part of the process is to identify special training
requirements or certifications necessary to successfully execute the project. Technical
documents will require the signature of a Professional Geologist, Civil Engineer,
Environmental Engineer, or qualified environmental professional. Additionally, all field
personnel will have the appropriate health and safety training. No other specialized training or
certifications are anticipated for this work.

2.7 DOCUMENTATION AND RECORDS

This section identifies critical field and laboratory records required for most sampling work,
information to be included in reports, the format for reporting data in analytical data report
packages, and the document control procedures to be used.

2.7.1 Required Records

Records required for the project include field and laboratory records, and technical reports.
Field records are described in Section 3.1.1 of this QAPP. Laboratory records are described in
Section 2.7.2.

2.7.2 Laboratory Records

Analytical results will be reported in the laboratory’s approved format described below. In
addition to the reported data, the laboratory data report will, at a minimum, include a narrative
that will discuss any problems or discrepancies, and sufficient calibration and QC information
to determine that the method was within control limits at the time that the samples were
analyzed. Laboratory records will include the following:

e case narrative;

e chain of custody documentation (external);

¢ final analyte concentration including RL, laboratory qualifiers, and re-analyses;

e laboratory sample identification (ID), field sample 1D, matrix, and dilution factors;

e sample collection receipt, extraction, and analysis dates for holding time
verification;

e percent recovery of each surrogate (as appropriate);
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e surrogate recovery control limits;

e percent recovery of each compound in the MS sample (as appropriate);

e MS recovery control limits (as appropriate);

e RPD for all MS/MSD results (as appropriate);

e RPD control limits for MS/MSD reports (as appropriate);

e LCS results when analyzed;

e recovery control limits for LCS;

e condition and temperature of samples upon receipt;

e results for method blanks, field blanks, equipment blanks, and trip blanks; and
e method blank summary indicating associated samples.

In addition to the hard-copy report requirements, the laboratory will provide electronic data
deliverables (EDDs) conforming to an American Standard Code for Information Interchange
comma-delimited, Microsoft Excel, or EarthSoft, Inc., EQuIS format, as specified, for all data
reported. The standard laboratory turnaround time will be 10 working days.

The laboratory’s internal records management protocols are described in their Quality
Assurance Plans.

2.7.3 Records Maintenance and Storage

Documents relating to the Project will be controlled to provide proper distribution, filing, and
retrieval, and to assure that revisions are properly recorded, distributed, and filed. Project
records will be stored and maintained by Geomatrix staff. The PM is responsible for
organizing, storing, and cataloging project information. The PM also is responsible for
collecting records and supporting data from project team members. Once cataloged, project
records are filed by category in the appropriate project file. Filed documents are available to
Geomatrix staff through checkout procedures developed to protect the integrity of project files.
Individual project team members may maintain separate files or notebooks for individual tasks.
Additional information on records management can be found in Section 3.10 of this QAPP.
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3.0 MEASUREMENT AND DATA ACQUISITION

This section describes the design and implementation of measurement procedures and discusses
the methods to be used for sampling, analysis, data handling, and QC in support of the tasks
performed. The following specific aspects of measurement and data acquisition will be
covered in this section:

e design of sampling process;

e requirements for sampling methods;

e requirements for sample handling and custody;

e requirements for analytical methods;

e QC requirements;

e requirements for instrument/equipment testing, inspection, and maintenance;
e instrument calibration and frequency;

e requirements for inspection and acceptance of supplies and consumables;

e requirements for data acquisition; and

e data management.

3.1 SAMPLING PROCESS DESIGN

The planned sampling locations and rationale for their selection is discussed in the Soil, Soil
Vapor, and Concrete Sampling and Analysis and Perimeter Air Sampling Plans (Appendix B
and C, respectively), and the analytical parameters are shown in Table 1.

3.1.1 Field Sampling Documentation

The Task Leader and other field sampling team members will maintain field notes to provide a
daily record of significant events, observations, and measurements collected during sampling.
Information pertinent to sampling will be recorded in the field notes or on activity-specific data
forms. Each day’s field note entries will be signed and dated and will include:

e date and time of entry, and weather and environmental conditions during the field
activity;

e project name and number;
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e location of sampling activity;

e name of field crew members;

e name of site visitors;

e sample media (e.g., soil, soil vapor, concrete, or air);

e sample collection method (e.g., summa canister, direct push probe, grab, drive
sample, or backhoe bucket, automated air sampler ); and

e number of samples taken.
When activity-specific data forms are used, they will also include:
e investigation location;
e sampler’s initials;
e sampling medium; and
e sampling method.

The following information will be recorded either in the field notes or on the activity-specific
data forms:

e volume and number of samples taken;

e date and time of collection;

e sample depth;

e sample identification number(s), including well name and/or number;
e sample destination (e.g., laboratory);

o field observations;

o field measurements; and

e sample handling (preservation).

Selected field notes and sampling forms are provided in Appendix D.

Original data recorded in the field notes, field data forms, sample labels, and chain of custody
forms must be written using waterproof, indelible ink. None of these documents are to be
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destroyed or discarded, even if one is illegible or contains inaccuracies requiring document
replacement. If an error is made on an accountable document assigned to one individual, that
individual will make all corrections simply by crossing a line through the error, initialing and
dating the correction, and entering the correct information. The erroneous information will not
be obliterated. Any subsequent error discovered on an accountable document will be corrected
by the person who made the entry.

3.1.2  Sample Identification

The method of sample identification used depends on the type of sample collected and the
sample container type. The field data are recorded in field notes or activity-specific data sheets
along with sample identity information while in the custody of the sampling team. A sample
label will be completed and attached to each sample container for every sample collected.
Labels consist of a waterproof material backed with a water-resistant adhesive. Labels are to
be filled out using waterproof ink, and are to contain at least the following information:

e project name and number;

e sampling date and time;

e sample identification number (including well name and/or number);
e preservatives, if any;

e sampler’s initials; and

e analyses to be conducted.

Each analytical sample will be assigned a unique number consisting of an alphanumeric code
that identifies the investigative area, feature type (well, bore, etc.), the specific sampling
location, phase of work, and depths (for discrete-depth samples). These numbers will be
tracked from collection through laboratory analysis and into the final reports. The sample
number will be cross-referenced with the site name and sample location on the chain of custody
form. Additional sample volume will be collected for samples identified by the Task Leader
for the laboratory QC (i.e., MS/MSD).

3.2 SAMPLING METHOD REQUIREMENTS

Sampling procedures, methods, and equipment anticipated for this work are described in this
section. Decontamination procedures and corrective action procedures also are described.
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3.2.1  Soil, Soil Vapor, Concrete, and Air Sampling Procedures

Sampling procedures, methods, and equipment anticipated for this work are described in the
Soil, Soil Vapor, and Concrete Sampling and Analysis and Perimeter Air Sampling Plans.
Departures from the procedures must be documented and approved by the PM.

A complete set of sampling containers will be prepared for each sample in advance of the
sampling event. Containers will be labeled with the date, sample number, project name,
sampler’s name or initials, parameters for analysis (method numbers where possible), and type
of preservation. The laboratory will prepare the sample containers and add preservatives, if
appropriate, to the containers prior to shipment to the field sampling team.

3.2.2  Equipment Decontamination Procedures

Equipment decontamination procedures are intended to reduce the possibility of sample
contamination and cross contamination between sampling points. Decontamination procedures
are described in the Soil, Soil Vapor, and Concrete Sampling and Analysis and Perimeter Air
Sampling Plans.

3.2.3 Support Facilities for Sampling Methods

American Analytics of Chatsworth, California, will provide analytical services for the soil, soil
vapor, and concrete samples collected for this Project. Air Toxics of Folsom, California,
Calscience of Garden Grove, California, and Chester LabNet of Tigard, Oregon, will provide
analytical services for the air samples collected for this Project.

3.2.4  Sampling/Measurement System Failure Response and Corrective Action

If QC surveillance and/or field audits detect unacceptable conditions or data, the PM, in
conjunction with the QA Advisor, will be responsible for developing and directing
implementation of corrective actions. Corrective actions will include one or more of the
following:

¢ identifying the source of the violation;
e evaluating and amending sampling and analytical procedures; and/or

e accepting data but flagging it to indicate the level of uncertainty associated with
failure to meet the specified QC performance criteria.

Any finding that requires corrective action must be documented to the PM. The QA Advisor
will check that corrective actions have been implemented and that the problem has been
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resolved. If more easily addressed problems are encountered in the field or the laboratory, such
problems will be addressed and the corrective action noted in the appropriate laboratory or field
data form.

If an error is made on an accountable document assigned to one individual, that individual will
make all corrections simply by crossing a line through the error, entering the correct
information, and initialing and dating the correction. The erroneous information will not be
obliterated. The person who made the entry will correct any subsequent error discovered on an
accountable document.

3.25  Sample Equipment, Preservation, and Holding Time Requirements

The sample containers, preservative requirements, and maximum holding times for the
analytical methods are presented in Table 1.

3.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Proper sample handling, appropriate shipment, and maintenance of chain of custody records are
key to building the documentation and support for data that can be used to make program
decisions. It is essential that all sample handling and sample chain of custody requirements be
met in a complete, accurate, and consistent manner. Requirements for sample handling and
custody must be met for all samples collected.

3.3.1  Sample Custody

Sample custody and documentation procedures described herein must be followed throughout
sample collection activities. Components of sample custody procedures include the use of field
memoranda, sample labels, custody seals, and chain of custody forms. The chain of custody
form must accompany the samples during shipment from the field to the laboratory.

A sample is under custody under the following conditions.

it is in one’s possession;
e itisinone’s view after being in his or her physical possession;

e itwas in one’s physical possession and that person then locked it up to prevent
tampering; and

e itisin adesignated and identified secure area.
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The following procedures must be used to document, establish, and maintain custody of field
samples.

e A label will be completed and attached to each sample container for every sample
collected. Labels consist of a waterproof material backed with a water-resistant
adhesive. Labels are to be filled out using waterproof ink, making sure that they are
legible and affixed firmly on the sample container. Sample labels are to contain at
least the following information: project number; sampling date and time; sample
identification number; investigation location; preservatives, if any; sampler’s
initials; and analyses to be conducted.

e All sample-related information must be recorded in the field notes or on activity-
specific data forms.

e The field sampler must retain custody of samples until they are transferred or
properly dispatched.

e To simplify the chain of custody record and reduce potential problems, as few
people as possible should handle samples or physical evidence. For this reason, one
individual from the field sampling team should be designated as the responsible
individual for all sample transfer activities. This individual will be responsible for
the care and custody of the samples until they are properly transferred to another
person or facility.

e A chain of custody record shall accompany all samples. The chain of custody
record documents the transfer of custody of samples from the field investigator to
another person, the laboratory, or other organizational entities. Signatures that
acknowledge relinquishment and receipt of the samples must accompany each
change of possession. Chain of custody records will be prepared for groups of
samples collected at a given location on a given day. A chain of custody form will
accompany every shipment of samples to the laboratory. A copy of each chain of
custody form will be made and retained in the project file.

e The chain of custody form makes provision for documenting sample integrity and
the identity of persons involved in sample transfer. Information entered on the
chain of custody form will consist of:

0 project name and number;

o0 chain of custody form serial number;
o number of containers/samples;

0 sample numbers;

o sampler/recorder’s signature;
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o0 date and time of collection of each sample;

o collection location;

0 sample type;

o analyses requested;

0 inclusive dates of possession;

o0 name of person receiving the sample;

o date of receipt of sample; and

0 matrix spike and matrix spike duplicate (MS/MSD) samples (if requested).

Completed chain of custody forms will be inserted into a plastic cover and placed inside the
container used to transport samples from the field to the laboratory. A copy of a typical chain
of custody form to be used is included in Appendix D. When samples are relinquished to a
shipping company for transport, the tracking number from the shipping bill will be recorded on
the chain of custody form.

3.3.2 Laboratory Sample Handling and Custody

The Task Leader will notify the Laboratory Project Manager of upcoming field-sampling
activities and the subsequent transfer of samples to the laboratory. This notification will
include information concerning the number and type of samples to be shipped, analyses
requested, and the expected date of arrival. The Laboratory Project Manager will notify
appropriate laboratory personnel, including the sample custodian, about the expected shipment.
Upon arrival at the laboratory, the samples will be received and logged in by a trained sample
custodian in accordance with the laboratory’s sample handling and internal custody program.
Upon sample receipt, the sample custodian is responsible for performing the following
activities where appropriate:

e examining the shipping containers to verify that custody tape is intact (if used);
e measuring and documenting the shipping container temperature;

e examining all sample containers for damage;

e comparing samples received against those listed on the chain of custody record,;

e verifying that sample holding times have not been exceeded,
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e analyzing sample temperatures and documenting any variations from the acceptable
range;

e analyzing sample pH, if required, and documenting the pH;
e immediately signing and dating chain of custody record after accepting shipment;

e noting and documenting any sample receipt problems, initiating a Condition Upon
Receipt report, and notifying the Laboratory Project Manager;

e attaching the laboratory’s sample container labels with laboratory identification
number and test; and

e placing the samples in proper laboratory storage.

The Laboratory Project Manager is responsible for contacting the PM as soon as possible if any
problems are identified during sample receipt. All problems identified during sample receipt
will be resolved prior to sample preparation and analysis.

Following sample receipt, the sample custodian is responsible for logging the samples in the
laboratory log-in book and/or the Laboratory Information Management System with the
following information:

laboratory project number;

e sample numbers (laboratory and client);
e type of samples;

e required tests; and

e date received.

The sample custodian is also responsible for notifying the Laboratory Project Manager and
appropriate Task Leader of sample arrival and for placing completed chain of custody records,
waybills, and any additional documentation in the project file.

Samples will be stored appropriately within the laboratory to maintain any prescribed
temperature, protect against contamination, and maintain the security of the samples.

Sample custody procedures within the laboratory will be followed to appropriately document
the handling and possession of the sample from receipt until final analysis and disposal. If any
samples are transferred to a different laboratory, the transfer will be done under chain of
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custody procedures and the labs will maintain the appropriate documentation to preserve the
traceability of the samples through final analysis and disposal.

3.3.3  Sample Packing and Shipping

Field personnel, laboratory courier, or commercial shipping services (such as UPS or Federal
Express) will deliver samples to the designated laboratory. The method of shipment will be
noted on the chain of custody form. During the field effort, the Task Leader or a designee will
inform the laboratory daily of planned shipments. Hard plastic ice chests or coolers with
similar durability will be used for shipping samples. The coolers must be able to withstand a 4-
foot drop onto solid concrete in the position most likely to cause damage. The samples must be
cushioned so as to sustain the least amount of damage if such a fall should occur. After
packing is complete for UPS or Federal Express shipping, the cooler will be taped shut with
chain of custody seals affixed across the top and bottom joints. Each container will be clearly
marked with a sticker displaying the originator’s address.

The following procedures must be used when transferring samples for shipment.

e A chain of custody record must accompany samples. When transferring possession
of samples, the individuals relinquishing and receiving must sign, date, and note the
time on the record. This record documents transfer of custody of samples from the
field sampler to another person or to the laboratory. Overnight shipping companies
will not be required to sign the chain of custody record. A copy of the receipt of
shipment will accompany the chain of custody record.

e Samples must be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis with a signed chain of custody record for each shipment.

e A chain of custody record identifying the contents must accompany all shipments.
The original record must accompany the shipment, and the Task Leader must retain

a copy.

e A temperature blank will be included in each cooler.

3.4 ANALYTICAL METHODS REQUIREMENTS

This section describes the general requirements for analytical methods that may be performed,
including preparation/extraction procedures where appropriate and method performance
requirements. Laboratory analyses will be conducted by American Analytics, Air Toxics,
Calscience, and Chester LabNet. As needed, the laboratories may send samples to other
facilities. The laboratory’s Quality Assurance Plans contain summary information from the
analytical methods, including the following:
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e sample containers, preservatives, and holding times;
e calibration requirements, including frequency and acceptance criteria;

e laboratory quality control samples, including frequency, acceptance criteria, and
corrective actions; and

e method RLs.

More detailed information on the laboratory’s analytical methods is contained in laboratory-
specific standard operating procedures (SOPs) that can be obtained directly from the
laboratory.

3.4.1  Analytical Methods

In general, all analyses will utilize EPA-approved methods or other recognized standard
methods. Method references for laboratory analyses that will be performed for the anticipated
work are provided in Table 1, including preparation/extraction methods where appropriate.

3.4.2 Reporting Limits

Laboratory-specific RLs are included with the laboratory Quality Assurance Plans (Appendix
A) and the laboratory-specific RLs for the perimeter air samples are included in Table 1. The
laboratory’s RLs may be modified based on the laboratory’s current performance, changes to
the methods, and any method detection limit studies. RLs must be lower than the site-specific
remediation goals outlined in Section 2.3.2.

The actual RLs reported by the laboratories will be evaluated in the DQO process for the
proposed work. The adequacy of RLs is important DQOs because they are used to identify the
nature and extent of chemical impacts as well as the risk due to potential exposure. In general,
the RLs for the various analytical methods reported by the laboratory appear to be sufficient for
the anticipated use of data. In the event a task-specific target is less than the RLs reported by
the laboratory, a discussion of the exception and any recommended solutions will be presented
in the associated Final Report.

3.4.3 Laboratory Method Performance Requirements

A description of the method-specific QC samples that the laboratories use are provided in their
Quality Assurance Plans, including the types of QC samples to be run, frequency, acceptance
criteria, and corrective action to be taken when acceptance criteria are not met. The laboratory
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analyst will review results of the QC samples against the acceptance criteria. Any identified
discrepancies will trigger the laboratory’s internal corrective action system as described below.

3.4.4 Laboratory Corrective Action

The laboratories have a formal corrective action system in place to provide that prompt action
is taken when an unplanned deviation from a procedure or plan occurs and that, whenever
possible, corrective actions include measures to prevent the reoccurrence of deviations.
Specific corrective actions to be taken when a QC sample does not meet acceptance criteria are
presented in the laboratory’s Quality Assurance Plans. The following is a description of how
information from the laboratory’s corrective action system is communicated to the project
team.

Each laboratory’s corrective action procedure includes promptly notifying the project contact
of any significant problems or discrepancies. The Laboratory Project Manager is responsible
for reporting to the PM or other identified project contact any significant problems or
discrepancies that occur as analyses are conducted. The Laboratory Project Manager is also
responsible for assuring that corrective action is taken where appropriate to prevent the
reoccurrence of similar problems or discrepancies. In addition, each analytical data report will
include a case narrative that discusses any problems or discrepancies, and sufficient calibration
and QC information to verify that the method was in control at the time the samples were
analyzed. The case narrative will include a discussion of any corrective action taken by the
laboratory to prevent the reoccurrence of similar problems or discrepancies.

3.5 QUALITY CONTROL REQUIREMENTS

This section presents the field QC checks that will be performed during field investigations,
including a discussion of field QC samples with frequency and acceptance criteria and field
corrective action procedures. A discussion of laboratory QC samples and laboratory corrective
action was presented in the previous section (Section 3.4).

3.5.1 Field QC Samples

Typically, field contamination is assessed through the collection of different types of blank
samples. Equipment rinsate blank (ERB) samples are obtained by passing distilled or
deionized (DI) water, as appropriate, over or through the decontaminated reusable equipment
used for sampling. These blank samples provide the best overall means of assessing
contamination arising from equipment, ambient conditions, sample containers, transit, and the
laboratory.
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Temperature blanks will be placed in each cooler shipped to the laboratory. Temperature
blanks will be provided by the laboratory and will be used to obtain a representative
temperature of the cooler upon laboratory receipt the cooler containing samples.

Trip blank samples are prepared by the laboratory and shipped to and from the field. These
blank samples help assess contamination from the laboratory, the shipping process, and are
only for VOCs.

Definitions for these types of samples are provided in the following subsections. The specific
field QC samples required for the anticipated sampling program is presented in Table 3.

3.5.1.1 Equipment Rinsate Blank Samples

Equipment rinsate blank samples are used to monitor effectiveness of the decontamination
process. ERBs contain DI water passed through and over the surface of decontaminated
reusable sampling equipment. The rinse water is collected in sample bottles, preserved as
necessary, and handled in the same manner as the samples. The ERBs will be analyzed for the
same analytes as the corresponding samples collected that day.

3.5.1.2 Field Decontamination Water Blanks

Field blanks are samples of the source water used for decontamination and steam cleaning.
This blank is used to monitor for potential contaminants introduced from the water source
during field decontamination procedures. Typically, at least one sample for each source of
water or one field blank of analyte-free water for a specified event will be collected and
analyzed for the same parameters as the corresponding field environmental samples. If more
than one source of DI water is used, or if potable water from more than one location is used,
additional field blanks are collected because these constitute different sources. The
requirement for field blanks will be at the discretion of the PM and presented in the Soil
Sampling and Analysis and Perimeter Air Sampling Plans.

3.5.1.3 Trip Blanks

Trip blanks are used to detect VOC contamination during sample shipping and handling. Trip
blanks are 40-milliliter volatile organic analysis vials of water that are filled by the laboratory,
transported to the sampling site, and returned to the laboratory with VOC samples. Trip blanks
are not opened in the field. The planned frequency for trip blanks is one trip blank per cooler
containing samples for VOC analysis.
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3.5.1.4 Temperature Blank

Temperature blanks are used to provide a representative temperature of the cooler containing
samples upon laboratory delivery. Temperature blanks are provided by the laboratory before
sampling occurs.

3.5.2 Field Corrective Action

Problems that require corrective action may be encountered in the field. Any finding that
requires corrective action must be documented to the PM. The Project QA Officer will confirm
that corrective actions have been implemented and that the problem has been resolved. If more
easily addressed problems are encountered in the field, such problems will be addressed and the
corrective action noted in the appropriate field memoranda. If an error is made on an
accountable document assigned to one individual, that individual will make all corrections by
crossing a line through the error, entering the correct information, and initialing and dating the
correction. The erroneous information will not be obliterated. The person who made the entry
will correct any subsequent error discovered on an accountable document.

3.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE
REQUIREMENTS

Maintenance and inspection of both field and laboratory equipment are described in the
following subsections.

3.6.1 Field Instrument/Equipment

Preventative maintenance of field measurement instrumentation and equipment will be
performed according to the SOPs presented in the manufacturer's instructions. The field staff is
responsible for providing that all instrumentation is operating properly prior to use. If
problems are encountered, they will be documented in a field notes.

3.6.2 Laboratory Instrument/Equipment

Testing, inspection, and maintenance of laboratory instruments/equipment will be conducted in
accordance with the procedures specified in their laboratory Quality Assurance Plan. The
manual discusses the schedule, procedures, criteria, and documentation in place at the
laboratory to prevent instrument and equipment failure and to minimize downtime. For each
instrument or piece of equipment, the laboratory maintains:

e instrument/equipment inventory list;

e list or inventory of major spare parts;
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e external vendor service agreements (if applicable); and

e instrument-specific preventive maintenance logbook or file.

The laboratory documents all preventive maintenance of equipment in dedicated logbooks or
files.

3.7 INSTRUMENT CALIBRATION AND FREQUENCY

General guidance regarding calibration and frequency of calibration of both field and
laboratory equipment are described in the following subsections.

3.7.1 Field Instruments

The field equipment that will need calibration for the perimeter air sampling program will
include a PQ-100/200 air sampler. Proper maintenance, calibration, and operation of the
instrument will be the responsibility of field sampling team personnel assigned to a particular
field activity. Other equipment, such as a photoionization detector, dust monitor, landfill gas
meter (for oxygen, carbon dioxide, methane, etc.), will be used as part of the project. All
instruments and equipment used during this Project will be maintained, calibrated, and operated
according to the manufacturer's guidelines and recommendations. Field equipment requiring
regular calibration will be calibrated at least once per day. Relevant manuals will be kept with
field sampling team personnel during the performance of field activities. Equipment will
receive routine maintenance checks to minimize equipment breakdown in the field. Any items
found to be inoperable will be taken out of use and a note stating the time and date of this
action will be made in the daily field records. An equipment calibration daily log form for
selected equipment is provided in Appendix D.

3.7.2 Laboratory Equipment and Instrumentation

All laboratory equipment and instruments specific to each analysis are included in method-
specific SOPs, which can be obtained from the laboratory directly.

Whenever possible, the laboratory uses recognized procedures for calibration, such as those
published by U.S. EPA or the American Society of Testing Materials. If established
procedures are not available, the laboratory develops a calibration procedure based on the type
of equipment, stability, characteristics of the equipment, required accuracy, and the effect of
operation error on the quantities measured. Whenever possible, the laboratory uses physical
reference standards associated with periodic calibrations such as weights or certified
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thermometers with known relationships to nationally recognized standards. When national
reference standards are unavailable, the basis for the reference standard is documented.

Equipment or instruments that fail calibration or become inoperable during use are tagged to
indicate they are out of calibration. Such instruments or equipment are repaired and
successfully recalibrated prior to re-use.

3.8 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND
CONSUMABLES

Supplies and consumables that may be used during field investigations include sample bottles,
calibration gases, hoses, materials for decontamination activities, DI water, and potable water.
Project team members obtaining supplies and consumables are responsible for confirming that
the materials meet the required specifications, are intact and in good condition, are available in
adequate supply, and are stored appropriately until use. Project team members will direct any
questions or any identified problems regarding supplies and consumables to the Task Leader
for resolution.

3.9 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS)
Non-direct measurements typically refer to non-direct data, such as historical investigation
reports, historical maps, and site plans. Non-direct measured data is not anticipated for this
work.

3.10 DATA MANAGEMENT

The objective of data management is to establish procedures to be used during field
investigations for documenting, tracking, and presenting investigative data. Data generated
during the field investigations, as well as previously existing data, will form the basis for
developing conclusions and recommendations. Efficient utilization and comprehensive
consideration of available data requires that the data be properly organized for review.
Organization of the data shall be planned prior to collection to assure the generation of
identifiable and useable data. This section describes procedures necessary to provide for
collecting sufficient data to accurately validate raw data and to transfer validated data to a data
management system through which it can be evaluated with minimal effort. This section also
describes the operating practices to be followed by personnel while collecting and reporting
data.
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The flow of data for the Project will be as follows.

e Field notes will be forwarded to the Geomatrix PM.

e Soil, soil vapor, concrete, and air samples will be sent directly from the field to the
selected laboratory. Copies of chain of custody forms and other field datasheets will
be forwarded to Geomatrix.

e Laboratory results, including EDDs and hard copies, will be sent to the Geomatrix
PM and Task Manager.

e Geomatrix will perform data verification, complete the data verification checklists
(included in Appendix D), and indicate any resulting data qualifiers in the project
database and on hard copies of laboratory reports.

3.10.1 Data Recording

Observations made and measurements taken in the field are recorded on appropriate activity-
specific data sheets or in the field notes.

Data used for analysis, presentation, and reporting will be stored in an electronic database.
This database will facilitate:

e reviewing and evaluating analytical data against project-specific criteria; and
e producing data tables and figures.

Laboratory results will be submitted as a complete and single EDD. It is expected that the
laboratory will compare electronic data with the hard-copy report prior to submittal to confirm
that the EDD and hard-copy data are identical. Geomatrix will check the EDD against the hard
copy for all detected analytes. The EDD will be submitted on a diskette or via e-mail, with the
disk label or email including the Laboratory Delivery Group, submittal date, laboratory name,
and site description. If an EDD is resubmitted to Geomatrix, the EDD will be labeled
"Revised."

3.10.2 Data Verification

Data verification, which is an integral part of the QA program, consists of reviewing and
assessing the quality of data. Data verification provides assurance that the data as reported are
of acceptable quality. For validity, the characteristics of importance are precision, accuracy,
representativeness, comparability, and completeness. Data usability describes whether a
dataset is sufficiently complete and of sufficient quality to support a decision or action in terms
of the specific DQOs.
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Analytical data submitted by the laboratory in electronic form will be verified, and, if
necessary, exception reports will be produced. Qualified results will be loaded into the
database.

The data verification process includes:

e evaluating against criteria for blanks—Iaboratory and field blanks;

e evaluating against accuracy criteria—nholding times, surrogates, laboratory control
samples, and MS;

e evaluating against precision criteria—MS/MSD, and field and laboratory duplicates;

e confirming that data qualifiers are assigned appropriately; and

uploading analytical data only to the electronic database.

3.10.3 Data Transformation

Transforming data by converting individual data point values into related values or symbols
using conversion formulas or a system of replacement is not currently proposed for data
evaluation for the project at this time. If data transformation is required at a later date, then
conversion procedures will be described in detail in the associated technical report.

3.10.4 Data Transmittal

Analytical data are provided by the laboratory in both a hard-copy and EDD format. The
electronic data are to be provided in a specified format that will be uploaded to intermediate
files, and then reviewed for completeness and accuracy by the PM before being validated and
then uploaded to the Project database.

3.10.5 Data Analysis

Data analysis (e.g., computation of summary statistics, standard errors, confidence

intervals, etc.) is not currently proposed for data evaluation for this Project at this time. If data
analysis is required at a later date, then the analysis procedures will be described in detail in the
associated technical report.

3.10.6 Data Tracking

The QA Advisor is responsible for data management. The QA Advisor has the authority to
enforce proper procedures as outlined in this QAPP and to implement corrective procedures to
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provide for the accurate and timely flow and transfer of data. The QA Advisor and PM will
review final data reports.

Data will be generated from environmental sampling and analysis, field analyses, and field
readings. The individuals who generate data (geologists, engineers, samplers, and chemical
analysts) will be responsible for accurate and complete documentation of required data, and for
assuring that those data are provided to their supervisor in a timely manner.

The Task Leader will be responsible for the day-to-day monitoring of data collected in the
field. He/she assures that data are collected in the format specified in the Soil, Soil Vapor, and
Concrete Sampling and Analysis Plan, assigns sample designations, and routes data to the
project files. At least one copy of all project documents will be retained by the Task Leader for
project use during the work activity. Original documents will be maintained in the project file.

The Task Leader will be responsible for the day-to-day monitoring of activities related to the
generation and reporting of chemical data. He/she ensures that samples are analyzed according
to the specified procedures; that data are verified; and that the data are properly coded, checked
for accuracy, and entered into the data management system. He/she assures the data are then
routed to the project files.

3.10.7 Data Storage and Retrieval

A project file will be established for storing original data, historical data, written documents,
and data collected or generated during this work. Geomatrix maintains a central filing system
in which the project file will be located.

All materials will be dated and will bear the project number. All documents relating to the
project shall be controlled to provide proper distribution, filing, and retrieval. Document
control shall also assure that revisions are properly recorded, distributed, and filed. The PM
maintains overall responsibility for the project files and provides that appropriate documents
are filed. Project files will be retained for a minimum of 5 years after the completion of the
project.

4.0 ASSESSMENT AND OVERSIGHT
Internal and external checks (assessments) that have been built into this project to assure that:

e elements of this QAPP have been properly implemented as prescribed for all
investigations;
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e the quality of the data generated is adequate and satisfies the DQOs that have been
identified in this QAPP; and

e corrective actions, when needed, are implemented in a timely manner and their
effectiveness is confirmed.

Assessment activities may include surveillance, inspection, peer review, review of management
systems, readiness review, technical systems audit, performance evaluation, and data quality
assessment.

4.1 ASSESSMENT ACTIVITIES

The following subsections identify the assessment and oversight activities planned to provide
that the objectives identified above are attained by field and laboratory operations. The QA
Advisor, PM, and/or PIC may identify additional assessment activities to be performed during
the project based on findings of the planned activities described below.

4.1.1  Assessment of Field Operations

In general, the QA Advisor and/or other designated members of the project team as appropriate
will conduct internal assessments of field operations. The assessment activities for field
operations will evaluate the following performance issues.

e Are sampling operations being conducted in accordance with the associated QAPP?
e Are the sample labels being filled out completely and accurately?

e Are the chain of custody records complete and accurate?

e Are the field memoranda being filled out completely and accurately?

e Are the sampling activities being conducted in accordance with the approved work
plan?

Planned assessment activities to evaluate these and other field operations issues include
surveillance (frequent review) of sample collection documentation, sample handling records

(chain of custody forms), field notes, and field measurements, and the performance of
unannounced audits of field operations.

The team member who conducts an assessment activity will report the results to the Task
Leader and PM. Reports of assessment activities will include the findings and identification of
any corrective actions taken or planned.
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4.1.2  Assessment of Laboratory Operations

The laboratory has an ongoing internal audit programs implemented to monitor the degree of
adherence to their own policies, procedures, and standards. The internal audit programs,
described in the laboratory’s Quality Assurance Plan, includes systems audits, performance
evaluations, data audits, and spot assessments. Laboratory personnel who are independent of
the area(s) being evaluated conduct internal audits. The laboratory also participates in external
audits conducted by regulatory agencies and other clients. Project-specific assessments of
laboratory operations are described below.

The Task Leader will be in frequent contact with the analytical laboratory during the time that
samples are being analyzed. This regular contact will enable assessment of progress in meeting
DQOs and early identification of any problems requiring corrective actions. The Task Leader
will report promptly to the PM any identified problems, corrective actions taken, and
recommendations for additional corrective actions. The PM will review the problem and
provide for swift implementation of any outstanding corrective actions. The PM or Task
Leader will be responsible for working directly with the laboratory to assure the prompt
resolution of any problems identified.

4.2 REPORTS TO MANAGEMENT

This subsection discusses internal reports within the project team. External reports are
discussed in Section 2.4.6.

Reports to management will include project status reports, the results of surveillance
evaluations, field and/or laboratory audits, and data quality assessments. These reports will be
directed to the PIC, who has ultimate responsibility for assuring that any corrective action
response is completed, verified, and documented.

Final reports will include a QA section that describes:

e any problems that required corrective action and the resolution of those problems;

e an assessment of data quality in terms of precision and accuracy and how they affect
the usability of analytical results;

e limitations on any qualified results and a discussion of any rejected results; and

e discussion of results of field and laboratory QA/QC samples.
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5.0 DATA VALIDATION AND USABILITY

This section of the QAPP provides a description of the QA activities that will occur after the
data collection phase of the project is completed. Implementation of this section is the
responsibility of the QA Advisor and will determine whether or not the data conform to the
specified criteria, thus satisfying the project objectives.

5.1 DATA REVIEW AND VERIFICATION

Data verification involves reviewing and accepting, qualifying, or rejecting data on the basis of
sound criteria and following EPA guidelines. The laboratory will report data in data packages
as described in Section 2.7.2. All of these data will be subject to limited data verification
performed according to U.S. EPA Region 9 data evaluation and validation guidance, as
discussed below.

Data verification will consist of a systematic review of the analytical results and associated QC
methods and results. In any area not specifically addressed by EPA guidelines, best
professional judgment will be utilized and described in the Usability Assessment portion of the
data verification report.

Data verification will be conducted in accordance with the guidelines set forth with the latest
version of the U.S. EPA Region 9 Data Evaluation/Validation Guidance (currently U.S. EPA
Region 9, 2002a) and in compliance with the U.S. EPA National Functional Guidelines (U.S.
EPA, 1999, 2002b). In general, data verifications will include a check of data completeness for
each data package, a transcription check for sample results, and a thorough review of all
laboratory reporting forms. Specifically, this review will include:

e review of data package completeness;

e review of required reporting summary forms to determine whether the QC
requirements were met and to determine the effect of QC requirements on the
precision, accuracy, and/or sensitivity of the data;

e review of the overall data package to determine whether contractual requirements
were met;

e review of additional QA/QC parameters, such as blanks to assess the technical
usability of the data; and

e application of standard data quality qualifiers to the data.
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In addition, each data verification effort will include a comprehensive review of the following
data quality indicators:

e holding times (to assess potential for degradation that could affect accuracy);

blanks (to assess contamination of all compounds);
e system monitoring compounds (to assess method accuracy);

e laboratory-fortified blanks (to assess accuracy of a method and precision of the
method relative to the specific sample matrix);

e compound RLs (to assess sensitivity compared to project-specific requirements);
and

o field duplicate RPDs (to assess precision of the method relative to field sampling
techniques, the specific sample matrix, and representativeness of the sample aliquot
to the area sampled).

The results of the data verification and any corrective actions implemented will be recorded on
a QA/QC worksheet, which will be initialed and dated by the data reviewer. The QA Advisor
or appropriate designee will provide secondary review of the QA/QC worksheet and will also
initial and date the worksheet. The initialed and dated QA/QC worksheet will be attached to
the final analytical laboratory report that is retained in the project files.

5.2 VERIFICATION METHODS

Data verification is conducted to assess the effect of the overall sampling and analysis process
on the usability of the data. There are two areas of review: laboratory performance and the
effect of matrix interferences. Evaluation of laboratory performance is a straightforward
examination for compliance with the method requirements. The laboratory either did or did not
analyze the samples within the QC limits of the analytical method and according to protocol
requirements. The assessment of potential matrix effects consists of a QC evaluation of the
analytical results and the results of blank, duplicate, and matrix spike samples. Data
verification is at times based on best professional judgment. To provide consistent data
verification, worksheets will be completed for each data verification effort. A data review
worksheet is a summary form on which the data reviewer records notes and conclusions
specific to each analytical method. The worksheets will help the reviewer track and summarize
the overall quality of data. Sample results will then be qualified as appropriate, following EPA
protocols. Samples that do not meet the acceptance limit criteria will be annotated with a
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qualifying flag, which is a one- or two-letter abbreviation that indicates a problem with the data
(Table 4).

During verification, the entire dataset will be examined for overall trends in data quality and
usability. Information summarized as part of the data quality verification will include
frequencies of detection, dilution factors that might affect data usability, and patterns of target
compound distribution. The dataset also will be evaluated to identify potential data limitations
or uncertainties in the laboratory procedures.

All analytical data will be supported by a data package. The data package will contain the
supporting QC data for the associated field samples. Data verification will be documented
with:

e acompleted data review worksheet;

e acomprehensive narrative detailing all QC exceedances and explaining
qualifications of data results. In cases where data are qualified because of
quantifiable QC exceedances, the bias (high or low) will be identified,;

e data summaries in tabular format reporting all data results with the qualifiers that
were added during data review. These tables will include sample ID, laboratory ID,
date sampled, sample type (e.g., field duplicate, field blank), units, concentration of
analytes, and qualifiers. The tables may be modified to report other appropriate
information (such as depth of discrete-depth samples, date analyzed, dilution
factor); and

e requests to resubmit sent to the laboratory for missing information, verification of
analytical information, etc.

5.3 RECONCILIATION WITH USER REQUIREMENTS

The usability of the verified data will be assessed by comparing the data to the verification
criteria and DQOs. The usability assessment will provide an overall summary of data quality,
defining acceptability or problems with accuracy, precision, sensitivity, and/or
representativeness of the results and providing clear guidance to the data users on any
uncertainties in data that have been qualified as estimated. Because of the cumulative effects of
QC exceedances, some specific results may be determined to be unusable. Alternatively, based
on EPA guidelines and best professional judgment, specific results may be determined to be
usable for DQOs when they are not significantly outside the QC criteria.
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The final step of the data verification process is to assess whether the data meet the DQOs. The
final results, adjusted for the findings of data verification, will be compared to the DQOs to
assess whether the data are of sufficient quality to support the DQQOs. The decision regarding
data sufficiency may be affected by the overall precision, accuracy, and completeness of the
data as demonstrated by the data verification process. If the data are sufficient to achieve
project objectives, the PM will release the data and work can proceed. If the data are
insufficient, corrective action will be required.
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TABLE 1

SAMPLE ANALYTICAL METHOD INFORMATION

Former Pechiney Cast Plate, Inc.

Vernon, California

7= Geomatrix

Analytical Sample Volume;
Target Analytes Media Method Container/Preservation Reporting Limits Holding Time
TPH" with carbon
chain range ; 2 3 - Listed in Laboratory
quantification Soil EPA”8015M | 4 oz’ glass jar; unpreserved Quality Assurance Manual 14 days
(TPHcc)
TPH as Stoddard Soil EPA 4 07 glass iar unpreserved Listed in Laboratory 14 davs
Solvent 8260M/5035 glass jar, unp Quality Assurance Manual 4
Volatile Organic . L Listed in Laboratory
Compounds Soil EPA 8260B/5035| 4 oz glass jar; unpreserved Quality Assurance Manual 14 days
Volatile Organic EPA 8260 125 milliliters glass bulb or Listed in Laborat.ory 15 minutes or
Compounds® Vapor (Modified) 100 cc sampling syringe Standard Operating 4 hours (with surrogates)
P Procedures (Appendix B)
Soil EPA 8082 4 o0z glass jar; unpreserved 40 days (i:tcr‘actlon within
PCBS® Listed in Laboratory ays)
Concrete EPA 8082 0.8 to 1.2-inch diameter Quality Assurance Manual 40 days (extraction within
3-inch depth 14 days)
. . Listed in Laboratory
6 7 .
CAM Metals Soil EPA 600B/7000' | 4 oz glass jar; unpreserved Quality Assurance Manual 180 days
Semi-volatile Organic| . L Listed in Laboratory 40 days (extraction within
Compounds Sail EPA 8270C 4 0z glass jar; unpreserved Quality Assurance Manual 14 days)
10 4:
PM-10° Particulates | Dust | NIOSH® ospp | 47 MM diameter Teflon 6 pg/m* ™ 180 days
filter; unpreserved
. 47 mm diameter Teflon 3
Lead Air NIOSH 7300 filter: unpreserved 0.1 ug/m 180 days
60 mm length x 20 mm . o
PCBs Air TO-10A diameter glass tube; 0.6 pg/m3 40 days (extraction within
7 days)
unpreserved
Volatile Oraani PCE™ - 0.27 ug/l*®
olatile Organic 14
Compounds — TCE, Air TO-15 6 L summa canister; BeESeEne _ g'gzl’ggll i 30 davs
PCE, Benzene, 1,2,4- unpreserved 15 ’ HO 4
TMB, 1,3,5-TMB 1,2,4-TMB™ - 0.062 pg/l
1,35 - TMB™ - 0.062 pg/l
Notes:

1. TPH = Total Petroleum Hydrocarbons.
. EPA= Environmental Protection Agency.

2
3. 0z = ounce.
4

. Regional Water Quality Control Board target list of 23 VOCs (Phase | and IV Areas) and Stoddard solvent and associated

VOCs (Phase IV Area) using gas chromatography/mass spectrometry methods similar to EPA Method 8260B.
. PCBs = Polychlorinated Biphenyls.

ul

6. CAM Metals = Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, Molybdenum,

Nickel, Selenium, Silver, Thallium, Tin, Vanadium, and Zinc.
7. Mercury Total analyzed by EPA 7470A/7471A.
8. PM-10 = particulate matter less than 10 microns.
9. NIOSH = National Institute for Occupational Safety and Health.

10. mm = millimeter.

11
12.
13.
14.
15.
16.

Hg/m3 = micrograms per cubic meter.
PCE = tetrachloroethylene.

Hg/l = micro grams per liter.

TCE = trichloroethylene.

1,2,4-TMB = 1,2,4 — trimethylbenzene.
1,3,5-TMB = 1,3,5 - trimethylbenzene.
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METHOD PERFORMANCE OBJECTIVES
ACCEPTANCE CRITERIA

Former Pechiney Cast Plate, Inc.
Vernon, California

Method Performance
Objective

Type of Quality Control
Sample

Frequency

Acceptance Criteria

Precision—Field

Duplicate field sample

1 per 10 samples
(soil vapor only)

Relative percent difference (RPD) <30

Precision—Laboratory

Laboratory control samples 1 per batch of 20 samples per RPD <30
(LCS) and laboratory control matrix

duplicate (LCSD) samples

Matrix spike (MS) and matrix 1 per batch of 20 or fewer RPD <30
spike duplicate (MSD) samples |investigative samples per matrix

Unspiked duplicate samples 1 per batch of 20 samples per RPD <30

matrix

Accuracy—Field

Trip blanks

1 per cooler of volatile organic
compounds (VOC) samples

U.S. Environmental Protection Agency
(U.S. EPA) National Functional
Guidelines Protocol

Equipment rinsate blank

1 per day per equipment type
(excluding excavation equipment)

U.S. EPA National Functional Guidelines
Protocol

Field decontamination water
blank

1 per water source per sampling
event (per the discretion of the
Project Manager)

U.S. EPA National Functional Guidelines
Protocol

[Accuracy—Laboratory

Matrix spike (MS) samples

1 per batch of 20 or fewer
investigative samples per matrix

Percent recovery (%R) less than
compound specific limit (See Laboratory
Quality Assurance Manual)

Laboratory control samples
(LCS)

at least once with each analytical
batch, with a minimum of 1 for
every 20 samples

%R less than compound specific limit
(See Laboratory Quality Assurance
Manual)

Method blanks

at least once with each analytical
batch, with a minimum of 1 for
every 20 samples

No compounds should be detected in
laboratory method blanks

Preparation blanks

at least once with each analytical
batch, with a minimum of 1 for
every 20 samples

%R less than compound specific limit
(See Laboratory Quality Assurance
Manual)

Surrogates

%R less than compound specific limit
(See Laboratory Quality Assurance
Manual)

Representativeness

Not applicable

Not applicable

Numerical goals cannot be used to
evaluate this subjective measure.

Completeness

Not applicable

Not applicable

90% completeness

Comparability

Not applicable

Not applicable

Comparable if the same procedures for
collecting and analyzing the samples are
used, if the samples comply with the samg
QA/QC procedures, and if the units of
measurement are the same

Sensitivity

Not applicable

Not applicable

Reporting limits (RLs) below or equal to
the task-specific target analysis goals or
concentrations
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FIELD QUALITY CONTROL SAMPLES

Former Pechiney Cast Plate, Inc.

Vernon, California

Soil Samples
Type of Quality Control Frequency Acceptance Criteria
Sample
Trip blanks 1 per cooler of VOC samples U.S. EPA National Functional Guidelines
Protocol
Equipment rinsate blank |1 per day per equipment type that is U.S. EPA National Functional Guidelines
decontaminated Protocol

Field decontamination
water blank

1 per water source per sampling event
(per the discretion of the Project
Manager)

U.S. EPA National Functional Guidelines
Protocol

Temperature Blank

1 per day per cooler

U.S. EPA National Functional Guidelines
Protocol

Air Samples

Type of Quality Control
Sample

Frequency

Acceptance Criteria

Temperature Blank

1 per day per cooler with PCB samples

U.S. EPA National Functional Guidelines
Protocol

Field blank

1 per month

U.S. EPA National Functional Guidelines
Protocol

Notes:

PCB = polychlorinated biphenyl
VOCs = volatile organic compounds
U.S. EPA = U.S. Environmental Protection Agency
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DATA QUALIFIER DEFINITIONS

Former Pechiney Cast Plate, Inc.
Vernon, California

[ Qualifier [ Explanation of Qualifier
Organic Analyses *
U The compound was analyzed for, but was not detected above the
reported sample quantitation limit.
J The analyte was positively identified; the associated numerical

value is the approximate concentration of the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a “tentative identification.”

NJ The analysis indicates the presence of an analyte that has been
“tentatively identified” and the associated numerical value
represents its approximate concentration.

N The analyte was not detected above the reported sample
quantitation limit. However, the reported quantitation limit is
approximate and may or may not represent the actual limit of
guantitation necessary to accurately and precisely measure the

analvte in the sample.
R The sample results are rejected due to serious deficiencies in the

ability to analyze the sample and meet quality control criteria. The
presence or absence of the analyte cannot be verified.

Inorganic Analyses

U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
J The result is an estimated quantity. The associated numerical value

is the approximate concentration of the analyte in the sample.

J+ The result is an estimated quantity, but the result may be biased
high.

J- The result is an estimated quantity, but the result may be biased
low.

(N The analyte was analyzed for, but was not detected. The reported
quantitation limit is approximate and may be inaccurate or
imprecise.

R The data are unusable. The sample results are rejected due to

serious deficiencies in meeting Quality Control (QC) criteria. The
analyte may or may not be present in the sample.

Notes:

1. USEPA Contract Laboratory Program National Functional Guidelines for Organic Data
Review, USEPA 540-R-99-008, October 1999.

2. USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review, USEPA 540-R-01-008, July 2002.
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Figure 3
Proposed Schedule

Former Pechiney Cast Plate, Inc. Facility
Below Grade Demolition and Remediation

7= Geomatrix

ID [Task Name Duration Start Finish Resource Names [June July [ August [ September | October | November [ December [ January \
5/27] 6/3 |6/10]6/176/24] 7/1 | 7/8 [7/15[7/22]7/29] 8/5 [8/12]8/19]8/26] 9/2 | 9/9 [9/169/23[9/30(10/7] 0/1 [ 0/2 [ 0/2 [11/4] 1/1 [1/1 [1/2 [12/2]12/9] 2/1 [ 2/2 [ 2/3 | 1/6 [1/13[1/20[1/27
1 FS/RAP Documents 21 days Mon 7/23/07 Mon 8/20/07 ]
2 FS/RAP/QAPP (submit) 1 day Mon 7/23/07 Mon 7/23/07 iy
A
3 Public Participation Plans 20 days Tue 7/24/07 Mon 8/20/07 [ H
4 Agency Review 60 days Tue 7/24/07  Mon 10/15/07 .|
A
5 CUPA Review of FS/RAP (1) 20 days Tue 7/24/07 Mon 8/20/07 r H
A
6 DTSC Review of FS/RAP (1) 20 days Tue 7/24/07 Mon 8/20/07 I
7 EPA Review of FS/RAP (PCBs) (1) 20 days Tue 7/24/07 Mon 8/20/07 I H
8 Public Comment Period (Fact Sheet & Public Notice) 20 days Tue 8/21/07 Mon 9/17/07 r ]
9 Respond to Public Comments and Obtain Approval 20 days Tue 9/18/07  Mon 10/15/07 [ }
10 Below Grade Demolition 1157 days Tue 7/31/07 Wed 1/4/12
11 Below Grade NTP, Submittals and Permitting 15 days Tue 7/31/07 Mon 8/20/07 ——— (I
12 Soil Vapor Survey for Phase IV Area & RA 12 days Tue 8/21/07 Wed 9/5/07
13 Below Grade Demolition Fieldwork Begins 0 days Wed 9/5/07 Wed 9/5/07 9/5
14 Phase | Area 35 days Thu 9/6/07  Wed 10/24/07
15 Phase IIA/B Area 35days Thu10/11/07 Wed 11/28/07 {
Notes:
(1) Schedule is dependent upon CUPA, EPA, DTSC and CEC review.
16 Phase I11/V/VI Areas and Site Grading (2) 22 days Thu 11/15/07 Fri 12/14/07 ISchedule assumes 20 Working days for agency review. = ]
o 2) Phase IV demolition and grading is deferred until after power plant
17 Implement Phased Remediation (3) 105days  Thu 10/25/07  Wed 3/19/08 edevelopment is complete. The Phase IV slab area will be used as a
staging area during power plant construction.
18 Phase IV Demolition and Grading 30days  Thu11/24/11 Wed 1/4/12 3) This includes short term vapor extraction in the Phase | Area and long
term bioventing in the Phase IV Area. Follow-up vapor extraction may be
icontinued up until power plant construction or after construction has been
19 Power Plant Site Redevelopment 960 days Thu 3/20/08 Wed 11/23/11 completed. Soil removal for PCBs will be conducted in the Phase Il Area
during demolition. Other shallow soil impacts will be addressed during
footings/foundation removal.
20 Begin (Construction will require 2-3 years) 960 days Thu 3/20/08 Wed 11/23/11
Project: Pechiney Cast Plate Inc. Task [ I Progress MEEESSSSSEN ~Milestone ‘ Summary

Date: July 20, 2007
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American Analytics QA/QC Manual

1.0

PROGRAM DESCRIPTION

American Analytics provides laboratory services for environmental analysis. The
laboratory occupies approximately 6500 square feet of a facility at 9765 Eton
Avenue, Chatsworth, CA 91311. American Analytics performs environmental
analytical tests in various sample matrices including: soils, sludges, water,
wastewater, drinking water, vapors and hazardous materials. The laboratory
performs the analyses in accordance with methods specified in the EPA manual,
Methods for Analyzing Hazardous Waste (SW-846, Third Edition, 1986 and SW-
846, Update lll, Revision 1, December 1996), the EPA methods published in the
Federal Register (CFR 40 Part 136, October 26, 1984), the Standard Methods for
the Examination of Water and Waste Water (American Public Health Association)
and other official public testing procedures. The analyses performed by American
Analytics are listed in Tables 1, 2, and 3.

Table 1
Organic Analyses Performed by American Analytics

EPA Method Compound Class
8010, 601 Halogenated Volatile Organics
8015 Fuels and Nonhalogenated Volatile Organics
8020, 602 Aromatic Volatile Organics
8021B Halogenated and Aromatic Volatile Organics
8081A Organochlorine Pesticides by GC
8082 Polychlorinated Biphenyls (PCB'’s) by GC

8240, 82608, 624 Volatile Organics by GC/MS

8270C, 625 Semi Volatile Organics by GC/MS

8310, 610 Polynuclear Aromatic Hydrocarbons (PAHs) by HPLC
524.2 Volatile Organic Compounds in Drinking water

CDHS SRL 1,2,3-Trichloropropane

PT/GCMS

8270M 1,4-Dioxane by Isotope Dilution

1625M NDMA by GCMSMS

Rev. 10, December 14, 2004 Page 1 of 57 MANQAQCO01
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Table 2

Inorganic Elemental Analyses Performed by American Analytics

Parameter EPA Method
Aluminum 202.1, 202.2, 7020, 6010, 200.7
Antimony 204.1, 204.2, 7040, 6010, 200.7
Arsenic 206.2, 206.3, 7060, 6010, 200.7
Barium 208.1, 208.2, 7080, 6010, 200.7
Beryllium 210.1, 210.2, 7090, 6010, 200.7
Boron 200.7
Cadmium 213.1,213.2, 7130, 6010, 200.7
Calcium 215.1, 200.7
Chromium 218.1, 218.2, 7190, 6010, 200.7
Chromium (VI) 218.4,218.5, 218.6, 7196, 7199
Cobalt 219.1, 219.2, 7200, 6010, 200.7
Copper 220.1, 220.2, 7210, 6010, 200.7
Iron 236.1, 236.2, 7380, 6010, 200.7
Lead 239.1, 239.2, 7420, 7421, 6010, 200.7
Lithium 6010
Magnesium 242.1, 200.7
Manganese 243.1, 243.2, 200.7
Mercury 245.1, 245.2, 245.5, 7470, 7471
Molybdenum 246.1, 246.2, 7480, 6010, 200.7
Nickel 249.1, 249.2, 7520, 6010, 200.7
Phosphorous 6010
Potassium 258.1, 200.7
Selenium 270.2, 270.3, 7740, 6010, 200.7
Silver 272.1,272.2, 7760, 6010, 200.7
Silica 200.7
Sodium 273.1, 200.7
Strontium 6010
Thallium 279.1, 279.2, 7840, 6010, 200.7
Tin 282.1,282.2, 7870
Vanadium 286.1, 286.2, 7910, 6010, 200.7
Zinc 289.1, 289.2, 7950, 6010, 200.7

Rev. 10, December 14, 2004
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Table 3

General Chemistry Analyses Performed by American Analytics

Parameter EPA Method
California Waste Extraction Test (WET) Title 22
Toxicity Characteristic Leaching Procedure (TCLP) 1310, 1311
Alkalinity SM 2320 B
Ammonia 350.3
BOD 405.1, SM 5210B
Chloride 325.3/300.0
Chlorine Residual 330.2/330.3

COD 410.4, SM 5220
Cyanide 335.1, 335.2, SM 4500
Fluoride 340.2
Hardness — Total as CaCO3 130.2/200.7
Nitrate 353.3/300.0
Nitrite 354.1/300.0
Perchlorate 314.0

Oil & Grease 413.1/413.2
Oxygen Dissolved 360.1

pH 150.1, 9040, 9041, 9045
Phosphate — Ortho 300.0

Residue, Total (TS) 160.3

Residue, Filterable (TDS) 160.1

Residue, Nonfilterable (TSS) 160.2

Residue, Settleable (SS) 160.5

Specific Conductance 120.1

Sulfate 375.4/300.0
Sulfide SM 4500/376.2
Ferrous Iron SM 3500
Turbidity 180.1

Total Recoverable Petroleum Hydrocarbons (TRPH) 418.1

Rev. 10, December 14, 2004
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2.0

American Analytics is committed to producing the highest quality analytical product
possible. It is important that our product meets and surpasses the analytical
needs of our clients, and that our data is reliable and legally defensible. In
addition, American Analytics is committed to continually improving its work product
by using the latest analytical technology, keeping up to date on current
environmental regulations, and improving our client service.

PROGRAM ORGANIZATION AND RESPONSIBILITY

The vice president and laboratory director of American Analytics are responsible
for major decisions concerning the laboratory. The overall performance of the
laboratory is the responsibility of the operations manager who monitors the day-to-
day operations of the laboratory.

The QA/QC officer under the supervision of the laboratory director is responsible
for the implementation and maintenance of the Quality Assurance/Quality Control
(QA/QC) program. The QA/QC officer is also responsible for reviewing and
updating the QA/QC manual as necessary when changes are made to existing
QA/QC practices in the laboratory. This is necessary since the American Analytics
QA/QC program is dynamic and changing as necessary to continuously improve
the quality of work in the laboratory.

The organics department supervisor is responsible for the validation of all data
generated in the organics section of the laboratory. The inorganics department
supervisor is responsible for the validation of all data generated in the inorganics
section of the laboratory. The analytical chemists are trained in the Standard
Operating Procedures (SOPs) and supervised by the operations manager and the
section supervisors. All personnel are experienced in trace analytical chemistry
and environmental analysis.

Rev. 10, December 14, 2004 Page 4 of 57 MANQAQCO01
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Figure 1
American Analytics Organization Chart
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3.1

PERSONNEL AND QUALIFICATIONS

The chief laboratory personnel are listed below:
Michael M. Uziel, Ph.D., Vice President

Dr. Uziel, Vice President of American Analytics, is a graduate of the University of
California, Berkeley with a Ph.D. and M.S. in civil engineering, and a B.S. in
biochemistry. He has over 20 years experience in the toxic waste industry and
analytical chemistry.

Dr. Uziel has worked in both Southern and Northern California investigating
underground tank leaks, performing soil and groundwater investigations and clean-
ups, soil gas surveys, developing and implementing remedial investigation/
feasibility studies (RI/FS). He has a great deal of experience working with such
agencies as the State Regional Water Quality Control Board and the State
Department of Health Services. He also worked on planning chemical analysis
work including QA/QC programs on several federal Superfund toxic waste sites.

Dr. Uziel's experience in analytical chemistry goes beyond his recent experience.
In the early seventies, Dr. Uziel worked as an analytical chemist at the Department
of Hydraulics and Sanitary Engineering at the University of California, Berkeley. As
part of his work, Dr. Uziel planned and constructed the analytical chemistry
laboratory of the department. Later he served as a teaching assistant in
undergraduate and graduate courses in analytical chemistry at the university. Dr.
Uziel's doctoral research included extensive personal use of gas chromatography
systems, and other analytical techniques at U.C. Berkeley - Richmond field station.
As an honor student in Biochemistry (U.C. Berkeley), Dr. Uziel performed
biochemical research where he extensively used analytical equipment in the
biochemistry department and biodynamics laboratory of U.C. Berkeley.

George Havalias, Laboratory Director

Mr. Havalias is a graduate of the University of Missouri at Rolla with a B.S. in
chemical engineering. He has over twelve years experience in the area of
environmental analyses at both state and commercial laboratory levels. He has
also served as a process/project engineer in the field of petrochemical refinery
design for a major engineering firm in Southern California.

As laboratory director, Mr. Havalias oversees the QA/QC program at American
Analytics and is responsible for monitoring and improving the quality of the
analytical data produced by the laboratory. He also assists with the training of new
personnel in existing methods, and is actively involved with bringing new methods
on-line to broaden the spectrum of analytical testing performed by the laboratory.
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Allen Aminian, QA/QC Officer, Technical Director

Mr Aminian has a Bachelor of Science degree from the University of Kansas. He
has fifteen years of experience in the environmental industry with emphasis on
organic analyses, including EPA methods 8260, 8270, 8081 and 8015. Allen is
well versed in all aspects of the laboratory operations and is responsible for the
implementation, maintenance, and continuing improvement of the quality
assurance/quality control program at American Analytics. This process is
accomplished by working in coordination with the laboratory director. Specific
responsibilities include: updates to the QA/QC manual, writing and updating
standard operating procedures, internal quarterly audits, establishing control limits
and charts, coordinate and oversee the analysis and reporting of check samples.

Viorel Vasile, Operations Manager, Field Chemistry Division Manager

Mr Vasile has a Masters degree in Chemical Engineering from the University of
Bucharest. Viorel coordinates and oversees the day to day laboratory operations
and is responsible for the quality and on time delivery of analytical results to the
client. Viorel also coordinates all aspects of field mobile laboratory operations
including: Scheduling of field operations, client interface, vehicle maintenance,
instrument maintenance, chemist training and quality assurance/quality control
elements of field chemistry operations.

Eydie Schwartz, Inorganics Section Supervisor

Ms. Schwartz is a graduate of the California State University at Long Beach, with a
Masters degree in Microbiology. She has over fifteen years of experience in the
field of environmental analytical chemistry and has worked at both the analytical
chemist and supervisory levels. As supervisor, she is responsible for all aspects of
the day to day operations of the Inorganics division of the laboratory. She is
responsible for scheduling the work, data review and meeting turnaround time
commitments for analytical results. She is also responsible for instrument
maintenance, method development, and training of new personnel.

Personnel Responsibilities

Laboratory Director - supervise and manage laboratory operations, laboratory work
quality, client interface, final report approval and signature.

Operations Manager — Oversee laboratory workflow process, manage day - to -
day laboratory operations for all sections of the laboratory, meet client specific
project requirements. Assemble and review final reports ensuring that all quality
standards are met.

QA/QC Officer — Implement and maintain the QA/QC program in the laboratory.
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Section Supervisor - supervise and manage day - to - day operations of respective
laboratory department, second party review of laboratory analytical data.

Chemist - perform analyses, review raw data, data reduction, and reporting to
electronic LIMS system.

Sample Custodian - receive all laboratory samples, check samples and chains-of-
custody, sample log in and storage, project number initiation.

Waste Management Coordinator - organize and categorize laboratory wastes,
control waste storage, manage waste pick-up and disposal.

Personnel Training

All laboratory personnel are trained directly by the Sections Supervisor or the
Operations Manager on laboratory safety, analytical techniques, use of analytical
equipment, data compilation, data reduction, LIMS system operation, and all other
laboratory operations.  Certain laboratory personnel are required to take
appropriate 40 hour or 24 hour OSHA training courses depending on their
responsibilities. Refresher courses are taken every year. Documentation on this
OSHA training is maintained in each employee’s personnel file.

New, experienced laboratory personnel are required to demonstrate their
capabilities to the Operations Manager and/or Laboratory Director prior to
beginning any work on their own. New, inexperienced laboratory personnel are
also required to work with the Operations Manager, Laboratory Director, and/or
other experienced chemists prior to working on their own. All new employees must
work under direct supervision until they have demonstrated the ability to perform
analyses or other work properly.

As previously mentioned, all training records are maintained in each employee’s
personal file. In addition, employee reviews and/or performance evaluations are
documented in the personal files.

SAFETY

Safety in the laboratory is the primary consideration of American Analytics. The
laboratory is furnished with a state-of-the-art environment, as well as the
necessary protection against any accident. The staff is trained in the handling of
hazardous materials, and emergency and response procedures, in the event of an
accident.

For safety reasons, all the work involving chemicals is confined to designated
areas equipped with chemical hoods and special air exchange ventilation.
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All hazardous materials are disposed of per California Department of Health
Services (CDOHS) regulations and transported to legal Class | disposal or
recycling facilities. Manifest records are kept in the laboratory files.

QA/QC OBJECTIVES FOR MEASUREMENT DATA

The effectiveness of a QA/QC program is measured by the quality of the data
generated by the laboratory. Data quality is judged in terms of precision, accuracy,
representativeness, completeness, and comparability. These terms are defined
and described as follows:

Precision: Is the degree to which the measurement is reproducible. Actual
control limits for the precision will depend upon the specific method; in general,
the relative percent difference (RPD) should be within 20%, the limit set by the
EPA for the Contract Laboratory Program (CLP).

Accuracy: Is a determination of how close the measurement is to the true
value. Unless specified otherwise in special contracts and particular methods,
American Analytics parameter for accuracy is * three standard deviations from
the mean, with two standard deviations established as a warning for system
check.

Representativeness: Is the degree to which data accurately and precisely
represents a characteristic of a population, parameter variations at a sampling
point, a process condition, or an environmental condition. Analytical data should
represent the sample analyzed regardless of the heterogeneity of the original
sample matrix. For example, with samples consisting of several phases, it may
be advisable to analyze each phase separately and to determine each phase
proportionately in terms of the whole sample.

Comparability: Expresses the confidence with which one data set can be
compared to another data set of the same property. Comparability is assured
through the use of established and approved analytical methods, consistency in
the basis of analysis (wet weight, volume, etc.), and consistency in reporting
units (ppm, ppb, etc.).

Completeness: Completeness is a measure of the percent of valid or usable
data in relation to all information obtained for a valid scientific study. For
completeness, it is expected that the methodology proposed for chemical
characterization of the samples collected will provide data meeting QC
acceptance criteria following standard laboratory data review and validation for
at least 95% of all samples collected. Completeness may also be defined as a
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comparison of the number of tests successfully completed (with acceptable QC)
to the total number of tests requested.

Method Detection Limit:
methods performed in the laboratory. For each method, a seven replicate study
is performed by which the recovery of the parameters of interest are calculated
and used to obtain the detection limits.

Method detection limits are determined for all

The quality objectives for the analyses conducted in the laboratory are presented

in Table 4.
Table 4
Precision, Accuracy and Completeness Objectives
Reference Analysis Precision Accuracy Completeness
AA SOP# RPD (%LCS Recovery) | (% Val. Data)
METO1 ICP Metals (Al, Ba, 25% 80-120% 95%
Ca, Cr, Cu, Pb, Mn, Aqueous or
Ni, Tl, Sh, Be, Cd, Co, | Samples; Historical Control
Fe, Mg, Mo, K, Na, V, 40% Limits
Zn) Nonaqueous
or historical
control limits
METO02 Flame Metals 25% 80-120% 95%
(Al, Be, Cr, Fe, Mn, k, | Adueous o
Samples; Historical Control
V, Sb, Ca, Co, Pb, L
Mo, Na, Zn, Ba, Cd, 40% Limits
Cu, Mg, Ni, Tl, Ag) Nonaqueous
or historical
control limits
METO03 Graphite Furnace 25% 80-120% 95%
Metals Aqueous or
(As, Be, Cr, Cu, Se, Saérlrg)g/les; HlstonanI'tControl
Tl, Sb, Cd, Co, Pb, 0 Imits
Ag) Nonaqueous
or historical
control limits
METO7 Cold Vapor Metals 25% 80-120% 95%
(Hg) Aqueous or
9 Samples; Historical Control
40% Limits
Nonaqueous
or historical
control limits
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Reference Analysis Precision Accuracy Completeness
AA SOP# RPD (%L CS Recovery) | (% Val. Data)
IC01 Anions by IC 25% 80-120% 95%
Nitrate Aqueous . . or
Samples; Historical Control
Nitrite 40% Limits
Sulfate Nonaqueous
or historical
Phosphate control limits
Chloride
Bromide
IC03 Hexavalent 25% 80-120% 95%
Chromium Aqueous or
by IC Samples; Historical Control
40% Limits
Nonaqueous
or historical
control limits
IC02 Perchlorate 25% 80-120% 95%
By IC Aqueous or
Samples; Historical Control
40% Limits
Nonaqueous
or historical
control limits
ICO5 Divalent Manganese 25% 80-120% 95%
By IC Aqueous or
Samples; Historical Control
40% Limits
Nonaqueous
or historical
control limits
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Reference Analysis Precision Accuracy Completeness
AA SOP# RPD (%L CS Recovery) | (% Val. Data)
IC06 Volatile Fatty Acids 25% 80-120% 95%
by IC Aqueous or
Samples; Historical Control
40% Limits
Nonaqueous
or historical
control limits
GEN14 Alkalinity
0 - 0, 0
GENOS8 Ammonia 25% 80-120% 95%
Aqueous or
GEN12 BOD Samples; Historical Control
GEN17 Ferrous Iron 40% Limits
- - Nonaqueous
GEN18 Chlorine Residual or historical
GEN13 COD control limits
GEN21 Cyanide
GENO7 Fluoride
GEN15 Hardness — Total as
CaCO3
GEN22 Oil & Grease by IR
GEN16 Oil & Grease
Gravimetric
GEN22 Total Rec. Petr.
Hydrocarbons
GEN20 Oxygen Dissolved
GENO1 pH
GENO3 Residue, Total (TS 0
e, Total (TS) 250 80-120% 95%
GENO3 Residue, Filterable Aqueous or
(TDS) Samples; Historical Control
GENO013 Residue, Nonfilterable 40% Limits
(TSS) Nonaqueous
GENO5 Residue, Settleable or historical
(SS) control limits
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Reference Analysis Precision Accuracy Completeness
AA SOP# RPD (%L CS Recovery) | (% Val. Data)
GENO2 Specific Conductance
GEN11 Sulfide
GENO6 Turbidity
GENO04 Suspended Solids 25% 80-120% 95%
GENO09 Nitrate by Cadmium 25% 80-120% 95%
Reduction
GEN10 Nitrite colorometric 25% 80-120% 95%
GEN19 Hexavalent 25% 80-120% 95%
Chromium
colorometric
GCO01 Volatile Organics by 30% Historical Control 95%
GC04 GC Aqueous Limits
Samples; Or
50% Method Specific
Nonaqueous Limits
or historical
control limits
HPO1 Polynuclear 30% Historical Control 95%
HP02 Aromatic Agueous Limits
Hydrocarbons Samples; Or
(PAHs) by HPLC 50% Method Specific
Nonaqueous Limits
or historical
control limits
GCO05 Semi-Volatile 30% Historical Control 95%
GCO06 Organics Aqueous Limits
(Organochlorine Samples; Or
Pesticides and 50% Method Specific
PCB’s) by GC Nonaqueous Limits
Or historical
Control limits
GCO08 Alcohols by GC/FID 30% Historical Control 95%
Aqueous Limits
Samples; Or
50% Method Specific
Nonaqueous Limits
Or historical
Control limits
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Reference Analysis Precision Accuracy Completeness
AA SOP# RPD (%L CS Recovery) | (% Val. Data)
MS01 Volatile Organics by 30% Historical Control 95%
MSO02 GC/MS Aqueous Limits
Samples; Or
50% Method Specific
Nonaqueous Limits
or historical
control limits
MS09 Volatile Organics in 30% Historical Control 95%
Drinking Water by Limits
GC/MS Or
Method Specific
Limits
MS06 1,2,3- 30% Historical Control 95%
Trichloropropane by Limits
GCMSMS Or
Method Specific
Limits
MS03 Semi-Volatile 40% Historical Control 95%
MS05 Organics by GC/MS Aqueous Limits
Samples; Or
60% Method Specific
Nonaqueous Limits
or historical
control limits
MS04 1,4-Dioxane by 30% Historical Control 95%
Isotope dilution Limits
Or
Method Specific
Limits
6.0 SAMPLE CUSTODY AND HANDLING

In the laboratory and in the field, correct sampling, handling, and storage of the
samples are essential to produce reliable concentration data for the samples.
American Analytics sample collecting and sample handling procedures are as

follows:
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6.2

Sample Collection
Sample Preservation
Sample Custody
Sample Handling

Sample Collection

Sampling equipment, appropriate containers, appropriate preservatives, and
careful monitoring of holding times are a few of the points which must be
considered in order to minimize possible contamination or other threats to the
integrity of the sample. Proper sample collection and handling is the responsibility
of the sample collector, who must follow EPA guidelines. If the sample collector
requires assistance, American Analytics will provide written instructions for sample
collection, handling, and storage, as well as, proper sample containers. The
guidelines for sampling are given in Chapter Four of EPA Manual SW-846, and
are summarized in Appendix A. In addition, Chapter Four of SW-846 presents
general information on sampling techniques and guidelines. Any client requiring
assistance will be referred to these references, and/or provided copies of the same
if unable to obtain copies of documents before analysis.

Sample Preservation
The guidelines followed for sample preservation can be found in Chapter Four of

EPA Manual SW-846 and are summarized in Table 4. Preservation techniques are
usually performed in the field when the samples are collected.

Table 5
Sample Handling Procedures

EPA Method Sample Sample Preferred EPA Holding

Container® Preservation Volume Time*

Volatile Organics

601/8010 VOA Store @ 4°C @ 3 x 40 ml 14 days

8015M (Gasoline VOA Store @ 4°C 3 x40 mi 14 days
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EPA Method Sample Sample Preferred EPA Holding
Container* Preservation Volume Time*
Range)
602/8020 VOA Store @ 4°C #? 3 x40 ml 14 days
8021 VOA Store @ 4°C ¥ 3 x40 ml 14 days
8240/8260/524.2 VOA Store @ 4°C #¥ 3 x40 ml 14 days
624 VOA Store @ 4°C ¥ 3 x40 ml 14 days
Semi-Volatile Organics
8081/8082 1L Amber Store @ 4°C 1000 ml 7/40 days
625/8270/1625M 1L Amber Store @ 4°C 1000 mi 7/40 days
8310/610 1L Amber Store @ 4°C 1000 ml 7/40 days
8015M (Diesel 1L Amber Store @ 4°C 1000 ml 7/40 days
Range)
TRPH (418.1) 1L Amber Store @ 4°C, H,SO, 1000 ml 28 days
General Chemistry
pH 1L Plastic/Glass | Store @ 4°C 100 mi Immediately
Mercury 1L Plastic HNO; to pH<2 500 ml 28 days
Chromium (V1) 1L Plastic Store @ 4°C 500 ml 24 hours
Organic Lead 1L Plastic Store @ 4°C 1000 ml 14 days
All other metals 1L Plastic HNO; to pH<2 1000 ml 6 months
Alkalinity 250 ml Plastic | Store @ 4°C 100 ml 14 days
Ammonia 500 ml Plastic Store @ 4°C, H2S04 500 ml 28 days
BOD 500 ml Plastic | Store @ 4°C 500 ml 48 hours
Chloride 250 ml Plastic Store @ 4°C 100 ml 28 days
Chlorine 500 ml Plastic | Store @ 4°C 500 ml Immed.
Residual
COD 250 ml Plastic Store @ 4°C, H2S04 250 28 Days
Cyanide 500 ml Plastic | Store @ 4°C NaOH 500 14 Days
Fluoride 250 ml Plastic Store @ 4°C 200 ml 28 days
Hardness — Total 250 ml Plastic | Store @ 4°C 250 ml 6 months
as CaCO3
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EPA Method Sample Sample Preferred EPA Holding

Container* Preservation Volume Time*

Nitrate 250 ml Plastic Store @ 4°C 250 ml 48 hours

Nitrite 250 ml Plastic | Store @ 4°C 250 ml 48 hours

Perchlorate 250 ml Plastic Store @ 4°C 250 ml 28 days

Divalent 40 ml VOA Store @ 4°C 40 ml 14 days

Manganese

Volatile Fatty 40 ml VOA Store @ 4°C 40 ml 14 days

Acids

Oil & Grease 1L Glass Store @ 4°C, H2S04 1000 ml 28 days

Oxygen 1L Glass Bottle |Store @ 4°C 500 ml Immed.

Dissolved and Top

Phosphate — 250 ml Plastic | Store @ 4°C 100 ml 48 hours

Ortho

Residue, Total 250 ml Plastic Store @ 4°C 250 ml 7 days

(TS)

Residue, 250 ml Plastic | Store @ 4°C 250 ml 7 days

Filterable (TDS)

Residue, 250 ml Plastic Store @ 4°C 250 ml 7 days

Nonfilterable

(TSS)

Residue, 1 L Plastic Store @ 4°C 1000 ml 48 hours

Settleable (SS)

Specific 250 ml Plastic | Store @ 4°C 100 ml 28 days

Conductance

Sulfate 250 ml Plastic Store @ 4°C 100 ml 28 days

Sulfide 500 ml Plastic | Store @ 4°C, NaOH 500 ml 7 days

pH>9, Zn Acetate
Turbidity 250 ml Plastic Store @ 4°C 100 ml 48 hours
Notes for Table 5:
1. VOA (volatile organic analysis) vial 40 ml with Teflon-faced silicone cap liner.

Samples are collected with no headspace.

1L Amber, a one liter amber glass bottle with Teflon-lined screw cap. If amber
bottles are not available, wrap the bottle in aluminum foil to protect from light.
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2. If the sample contains free or combined chlorine, add sodium thiosulfate (10 mg/40

ml) to the VOA vial before collecting the sample. For the 1L amber glass bottle,
add 80 mg sodium thiosulfate per liter of sample.

3. If the water sample is to be stored for more than 7 days before analysis, add HCI
to adjust the pH to <2.

4, 14 days means: Analysis must occur within 14 days of sampling.

7/40 means: 7 days for extraction and 40 days for analysis, depending on sample
matrix. Waters are 7 days, soils are 14 days.

Sample Custody

Chain-of-custody procedures have been established to document the identity of a
sample and its handling from the time of collection until its ultimate disposal. A
chain-of-custody must accompany all samples.

The sampling technician in the field initiates a chain-of-custody record which
remains with the sample throughout its handling from the field collection, to
delivery to the laboratory, to analysis in the laboratory. A sample chain-of-custody
record is shown in Figure 1.

Verification of sample integrity is one of the main responsibilities of the sample
control officer. The sample is inspected to ensure that:
The sample is clearly marked and sampling date is included.

The sample was collected in an appropriate container for the analysis.
The sample is properly preserved.

There is sufficient volume to do all the analyses required.

Samples should match those in the chain-of-custody

If the above conditions are met, the sample is then assigned a unique log number
which, in addition to being attached to the sample container, is entered on the
chain-of-custody record, in the sample log book, and into the computerized data
handling system (electronic LIMS). Besides the project and log numbers, the
computerized record also contains the client name, the sample description, the
sample matrix type, the required analytical parameters, and the report due date.
All records of received materials are maintained.

If the above conditions are not met, the client who originally brought the sample to
the laboratory must be contacted. Option can be given as to what can be done
with the samples as is or if new samples are required.
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Figure 2. Chain-of-Custody Sample Form
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7.0

7.1

7.1.1

Sample Handling

After samples have been logged in, the samples (or subsamples) are refrigerated
at 4°C. VOA vials are separated from other samples to prevent vapor-phase cross
contamination. If aliquots or subsamples are to be split out of a sample, care is
taken to ensure that the subsamples are representative of the original. Blending or
grinding may be required.

American Analytics follows the general procedures for sample handling for trace
organic analysis as discussed in Chapter 8 of the "Handbook for Analytical Quality
Control in Water and Wastewater Laboratories" (EPA, 1979). Specific procedures
for sample handling are given in EPA Manual SW-846 or in the Federal Register,
and are summarized in Table 4 for the methods performed by American Analytics.
Field personnel are informed of the guidelines for sample collection and container
labeling. They are also informed of the policy governing acceptance or rejection of
samples delivered for analysis. All samples and extracts are tracked from receipt,
storage, handling, analysis, reporting, and disposal by their unique American
Analytics sample number.

Samples are available to personnel within the laboratory who need access.
Refrigerators are centrally located. Sample controllers provide some sample
security and only authorized laboratory personnel may store and/or handle
samples in the laboratory.

CALIBRATION PROCEDURES

All reagent chemicals used by American Analytics are of ACS reagent grade or
better, purchased from reputable laboratory supply companies. Standards are
prepared in the laboratory from high-purity starting materials or purchased as
standard concentrates.

Calibration procedures differ by analytical method (refer to Table 6 for specific
details.)

Instrument Calibration

Volatile Organics by GC/MS

The instrument tune is checked with BFB (bromofluorobenzene) every twelve (12)
hours of operation. Specific ions resulting from electron impact fragmentation
must meet EPA specified ion abundance criteria. The initial calibration of the
GC/MS is conducted as necessary, using standards prepared at five different
concentrations. Response factors of the System Performance Check Compounds
(SPCC’s) must exceed 0.300. The percent relative standard deviation of the Cali-
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7.1.2

7.1.3

7.1.4

bration Check Compounds (CCC’s) must be less than or equal to 30%. Percent
relative standard deviation of non-CCC’s must be less than or equal to 15%.

A continuing calibration check is analyzed every twelve (12) hours. The SPCC
response factors must be greater than 0.300, and the CCC response factors may
not deviate more than 20% from the average response factor of the initial
calibration. The internal standard calibration method is used to quantitate
samples.

Base/Neutral and Acid Extractable Organics by GC/MS

The instrument tune is checked with DFTPP (decafluorotriphenylphosphine) every
twelve (12) hours of operation. Specific ions resulting from electron impact
fragmentation must meet EPA specified ion abundance criteria. The initial
calibration of the GC/MS is conducted as necessary, using standards prepared at
five different concentrations. Response factors of the System Performance Check
Compounds (SPCC’s) must exceed 0.050. The percent relative standard
deviation of the Calibration Check Compounds (CCC’s) must be less than or equal
to 30%. The percent relative standard deviation of non-CCC’s must be less than
or equal to 15%.

A continuing calibration check is analyzed every twelve (12) hours. The SPCC
response factors must be greater than 0.050, and the CCC response factors may
not deviate more than 20% from the average response factor of the initial cali-
bration. The internal standard calibration method is used to quantitate samples.

Volatile Organics by Gas Chromatography

Initial calibration is performed with a minimum five (5) standards prepared at five
different concentrations. The percent relative standard deviation of the response
factors for each analyte calculated at each of the five concentration levels must not
exceed 20%. Prior to sample analysis a calibration verification standard is run to
verify the validity of the calibration. The percent difference between the average
response factor of the initial standard curve for a specific parameter and the
response factor of the continuing calibration for the same parameter must be
within +/- 15%. If this criterion is not met for all parameters then the average of the
responses for all parameters must be within +/- 15%.

Semi-Volatile Organics by Gas Chromatography

Initial calibration is performed with a minimum five (5) standards prepared at five
different concentrations. The percent relative standard deviation of the response
factors for each analyte calculated at each of the five concentration levels must not
exceed 20%. Prior to sample analysis a calibration verification standard is run to
verify the validity of the calibration. The percent difference between the average
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7.1.5

7.1.6

7.1.7

7.1.8

7.1.9

response factor of the initial standard curve for a specific parameter and the
response factor of the continuing calibration for the same parameter must be
within +/- 15%. If this criterion is not met for all parameters then the average of the
responses for all parameters must be within +/- 15%.

Metals by ICP

Each day prior to sample analysis, an instrument calibration is performed. The
calibration is then verified by analyzing the Initial Calibration Verification (ICV)
standard which must lie within 10% of the true concentration. Following the ICV, a
Continuing Calibration Verification (CCV) standard is analyzed every ten (10)
samples which must also lie within 10% of the true concentration. Standards are
prepared by diluting mixed-element concentrates, which are themselves prepared
from commercially available solutions. Comparability studies are carried out
frequently to validate the concentrations of the commercial standards.

Metals by Graphite Furnace and Flame

Each day prior to sample analysis, an instrument calibration is performed using a
minimum of three (3) standards. The calibration curve must have a correlation
coefficient of 0.995 or greater. Following the initial calibration, a Continuing
Calibration Verification (CCV) is analyzed every ten (10) samples. The apparent
concentration of the CCV must lie within 10% of the true concentration. Standards
are prepared by diluting mixed-element concentrates, which are themselves
prepared from commercially available solutions. Comparability studies are carried
out frequently to validate the concentrations of the commercial standards.

Colorimetric Analyses

Nitrate, nitrite, ferrous iron, COD, cyanide and phosphates fall into this category. A
calibration curve of at least three standards is prepared daily. The correlation
coefficient of the curve must be 0.995 or greater.

Titrimetric Analyses

Hardness, alkalinity, chloride, and calcium fall into this category. Titrants are
standardized every three months with primary standards.

Gravimetric Analyses

Oil and grease, dissolved solids, and suspended solids fall into this category.
Each analysis depends heavily on the accuracy of the balance used. For this
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reason, balances are calibrated annually and checked on a weekly basis with class
“S” weights. The recorded weight must agree within 0.1% of the expected weight.

7.1.10 pH

The pH meter is calibrated with two buffers separated by three pH units prior to
analysis each day. The reading must be within 0.1 unit of the true value.

7.1.11 BOD

An ambient air calibration of the DO meter is performed daily prior to sample

analysis.

The calibration is also verified by taking a DO measurement of

laboratory reagent water saturated with DO. The DO concentration must fall within
+/- 15% of the literature value of water saturated with DO at the temperature at
which the measurement is taken.

Table 6

Calibration Procedures

Reference Analysis Calibration Frequency Acceptance
AA SOP# Methods Criteria
General Chemistry
ICO1 Anions by IC | Calibration Curve | As needed base >= 0.995 correlation
] on CCV
Nitrate
Nitrite
Sulfate Lo
Continuing Every 10 samples | +/- 10% of theoretical
Phosphate Calibration value
Chloride
Bromide
IC02 Perchlorate Calibration Curve | As needed base >= 0.995 correlation
by IC on CCV
Continuing Every 10 samples | +/- 10% of theoretical
Calibration value
IC05 Divalent Calibration Curve | As needed base >= 0.995 correlation
Manganese on CCV
by IC

Rev. 10, December 14, 2004

Page 23 of 57

MANQAQCO1




American Analytics

QA/QC Manual

Reference Analysis Calibration Frequency Acceptance
AA SOP# Methods Criteria
Continuing Every 10 samples | +/- 10% of theoretical
Calibration value
IC06 Volatile Fatty | Calibration Curve | As needed base >= 0.995 correlation
Acids by IC on CCV
Continuing Every 10 samples | +/- 10% of theoretical
Calibration value
IC03 Hexavalent Calibration Curve | As needed based | >= 0.999 correlation
Chromium on CCV
By IC
Continuing _
Calibration Every 10 samples | +/- 10% of theoretical
value
GEN22 | Oil and Grease | Calibration Curve | As needed based | >= 0.995 correlation
by IR on CCV
Continuing 3 ;
Total Calibration Every 20 samples +/I 20% of theoretical
Recoverable value
GEN22 Petroleum
Hydrocarbons
GENO1 pH Two buffers Daily Within 0.1 unit of true
value
GEN09 | Nitrite Calibration Curve | As needed base | >=0.995 correlation
on CCV
GEN10 Nitrate
Continuing Every 20 samples | +/- 10% of theoretical
Calibration |
GEN13 cOD value
GEN21 Cyanide
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Reference Analysis Calibration Frequency Acceptance
AA SOP# Methods Criteria
GENO3 Total Dissolved | Balance Check Weekly Within 0.1% of
Solids expected value
Total
GENO4 Suspended
Solids Balance Service Annually
GEN16 Oil and and calibration
Grease,
Gravimetric
Elemental Analysis
METO1 | ICP Metals Calibration curve | Each batch >= 0.995 correlation
(Al, Ba, Ca, Cr,
Cu, Pb, Mn, Ni, -
Tl Sb, Be, Cd, | Calibration blank | Every 10 samples | Within 3 std dev. of the
Co, Fe, Mg, mean
Mo, K, Na, V,
Zn) Continuing Every 10 samples | */- 10% of the
calibration theoretical value
METO02 Flame Metals | Calibration curve Each batch >= 0.995 correlation
(Al, Be, Cr, Fe,
Mn, K, V, Sb,
Ca, Co, Pb,
Mo, Na, Zn, Continuing Every 10 samples | +/- 10% of the
Ba, Cd, Cu, calibration theoretical value
Mg, Ni, Tl, Ag)
METO03 Graphite Calibration curve Each batch >=0.995 correlation
Furnace
Metals
(As, Be, Cr,
Cu, Se, TI, Sb, | Continuing Every 10 samples | +/- 10% of the
Cd, Co, Pb, calibration theoretical value
Ag)
METO7 Cold Vapor Calibration curve Daily >= 0.995 correlation
Metals
(Hg)
Organic Analyses
GCo01 Volatile Calibration curve As needed based Percent RSD <=20
Organics by (5 pt minimum) on CCV results
GC
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Reference Analysis Calibration Frequency Acceptance
AA SOP# Methods Criteria
Continuing Specifi h
calibration Each batch peciiic to eac
method (refer to SOP)
standard
GCO05 Semi-Volatile | Calibration curve As needed based Percent RSD <=20
GCO6 Organics _ (5 pt minimum) on CCV results
(Organochlori
ne Pesticides
and PCB’s) b -
GC )by Continuing
calibration Each batch Specific to each
standard method (refer to SOP)
HPO1 Polynuclear Calibration curve As needed based | Percent RSD <=20
Aromatic (5 pt minimum) on CCV results
HPO2
Hydrocarbons
(PAHSs) by
HPLC o
Continuing
calibration Each batch Specific to each
standard method (refer to SOP)
MSO01 Volatile Tune check w/BFB | Every 12 hours of | lon abundance
Organics by operation criteria(see SOP)
MS0Z | Gevs
Initial calibration As needed based SPCC'’s with RF>=
on CCV 0.300; CCC's
results(CCC’'s and | %RSD<= 30; Non
SPCC's) CCC's %RSD <=15
Continuing Every 12 hours of | SPCC’s with RF>=
calibration operation 0.300; CCC's RF
deviates < =20% from
average of initial
calibration
MS09 Volatile Tune check w/BFB | Every 12 hours of | lon abundance criteria
Organics in operation (see SOP)
Drinking
Water - . .
Initial calibration As needed based | %RSD£20 for all
on CCV analytes
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Reference Analysis Calibration Frequency Acceptance
AA SOP# Methods Criteria
Continuing Every 12 hours of
calibration operation %Diff£30 for all
analytes
MSO03 Semi-Volatile | Tune check w/BFB | Every 12 hours of | lon abundance
MS05 Organics by operation criteria(see SOP)
GC/MS
Initial calibration
As needed based SPCC's with RF>
on CCV 0.050; CCC's
results(CCC’'s and | %RSD<= 30; Non
SPCC's) CCC's %RSD <=15
Continuing
calibration
Every 12 hours of | SPCC’s with RF>=
operation 0.050; CCC's RF
deviates <= 20% from
average of initial
calibration
7.2  Standards Preparation and Calibration Procedures

7.2.1

Standard Preparation

Commercially prepared and certified stock standard solutions are used, if they are
available, from suppliers such as Supelco, Accustandard or Ultra Scientific.

Otherwise, the standards are prepared in the laboratory, using reagent grade
chemicals. Working solutions are prepared by diluting the stock solutions
accordingly.

The standard preparation procedures are documented in detail in the method
specific laboratory Standard Operating Procedures (SOP’s). Information regarding
the standard preparation date, lab identification code, concentration, vendor, lot
numbers, expiration date and other details are documented in the appropriate
standard preparation log book. All neat organic compounds are entered into an
inventory system which includes recording the following: purity, date received,
supplier, supplier stock number, lot number and storage location.  Stock and
working solutions are traceable to the parent compound. When a new standard is
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71.2.2

prepared, its response is compared with that of the replaced standard to check for
gross errors. Standards from commercial sources are replaced no later than the
expiration date supplied by the manufacturer or one year, whichever is sooner.
When determining a standard replacement schedule, consideration must be made
for stability and volatility of the solvent as well as the analyte.

External Standard Calibration Procedure

For each analyte of interest, prepare calibration standards at three to five
concentration levels as specified in the SOP by adding volumes of one or more
stock standards to a volumetric flask, and diluting to volume with an appropriate
solvent. One of the external standards should be at a concentration near, but
above, the method detection limit. The other concentrations should correspond to
the expected range of concentrations found in real samples, or should define the
working range of the detector.

Inject each calibration standard using the technique that will be used to introduce
the actual samples into the gas chromatograph (e.g., 1- to 5-ni injections, purge-
and-trap, etc.) Tabulate peak height or area responses against the mass injected.
The results can be used to prepare a calibration curve for each analyte.
Alternatively, for samples that are introduced into the gas chromatograph using a
syringe, the ratio of the response to the amount injected, defined as the calibration
factor (CF), can be calculated for each analyte at each standard concentration. For
analytical methods using the external standard calibration procedure if the percent
relative standard deviation (%RSD) of the calibration factor is less than 20% over
the working range, linearity through the origin can be assumed, and the average
calibration factor can be used in place of a calibration curve.

Area of Peak
Mass injected (in nanograms)

Calibration Factor =

Percent Difference = % x 100

Where:

R; = Calibration factor from first analysis.
R, = Calibration factor from succeeding analyses.

%RSD = % x 100

Where:

S = Standard deviation of calculated calibration factors.
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7.2.3

7.2.4

8.0

X = Arithmetic mean of calculated calibration factors.

Internal Standard Calibration Procedure

To use this approach, the analyst must select one or more internal standards that
are similar in analytical behavior to the compounds of interest. The analyst must
further demonstrate that the measurement of the internal standard is not affected
by method or matrix interferences. Due to these limitations, no internal standard
applicable to all samples can be suggested.

Tabulate the peak height or area responses against the concentration of each
compound and internal standard. Calculate response factors (RF) for each
compound as follows:
RF = (A5C|S)/(A|SCS)
Where:
As = Response for the analyte being measured.
Ais = Response for the internal standard.
Cis = Concentration of the internal standard.
Cs= Concentration of the analyte being measured.

The RF must meet method specific criteria for each parameter of interest as stated
in the Standard Operating Procedure (SOP).

Method of Standard Additions

Equal portions of sample are added to a water blank and standard. For more
accuracy multiple additions of sample are made. The absorbance of each solution
is determined and then plotted on the vertical axis of a graph, with the
concentrations of the known standards plotted on the horizontal axis. When the
resulting line is extrapolated back to zero absorbance, the point of interception of
the abscissa is the concentration of the unknown.

STANDARD OPERATING PROCEDURES

Methods specified in the Federal Register, October 26, 1984 and in EPA Manual
SW-846 are the basis for Standard Operating Procedures (SOP) used by
American Analytics. An SOP is present for each analysis performed by American
Analytics. These SOPs are kept in the laboratory for use by the analysts.
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9.0

9.1

9.2

Standard Operating Procedures may only be changed by the QA/QC officer
following final approval by the Laboratory Director.

DATA RECORDING, REDUCTION, VALIDATION, AND REPORTING

Data Recording

All analytical procedures are recorded in laboratory notebooks. This includes the
method used, the sample identity, any variations from the standard procedure,
dilution of the sample, volumes used, etc. The originals of all records and
notebooks are kept on file in the laboratory. Clients may receive copies of the
records, along with the official report that is submitted. Other records are kept
separately from the laboratory in the administrative files.

Data Reduction

Most data produced in the laboratory are generated through the use of dedicated
instrumentation with microcomputer interfaces. These PC-based systems
receive the original signal from the instrument to which the sample or extract was
submitted. The PC--or, for some larger instruments, a dedicated minicomputer--
transforms the raw signal into a quantitative value.

An experienced analyst reviews this "candidate" result either on screen or on a
printout, verifying identifications, double-checking quantitative formulas, and
acquiring final numerical values. The analyst writes out calculated results or
checks off computer-produced results directly on the computer printout. The
printout is cross-referenced to a file number in a bound run log.

Some instruments are configured to operate without computers. For these, the
signal is recorded as a strip-chart trace, as humerical output on a printer strip, or
as a direct reading from a digital or analog dial. In such cases, the analyst must
then reduce the data to a reportable format, multiplying the original signal by a
calibration factor or comparing it with a standard curve. Blank correction may be
required. The aliquot result must be divided by the mass or volume of the sample
to produce a concentration-based final result. Simple programs are used for
some calculations; most are carried out on handheld scientific calculators. All
these data are recorded in a bench book for the particular determination in
guestion. The analyst enters results for single or multiple component tests in the
assigned book by hand.

Some lab tests, such as titrations or sensory evaluations, do not use
instruments. For these, the analyst records the quantitative result or observation
directly in a bound book. The same calculations as those described in the last
paragraph may be needed; if so, they are recorded in the book.
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9.4

Raw data with accompanying calculations are maintained in individual project files
for future reference.

Data Validation

After data reduction has occurred, draft reports of the analytical results are
submitted to the operations manager for review. The raw data and calculations
are reviewed to ensure that the chemists correctly interpreted the data and did not
make errors in the calculation of the reported analytical results. The operations
manager also reviews the data to ensure the all QA/QC requirements are met. For
each analytical method the analytical batch is checked to ensure that all QA/QC
elements were performed. The QA/QC results are checked to identify potential
deviations from the method QA/QC acceptance criteria. If deviations are found,
the appropriate corrective action ( see section 13.0) must be taken before the
results can be released.

Reporting

After the data is reviewed, the final report is printed automatically by use of the
Laboratory Information Management System (LIMS). An example page of the
analytical report can be seen in Figure 2. If there is a client inquiry prior to
completion of all analytical work on a specific project, a partial report of analytical
results can be printed by the LIMS. Supplemental items can also be generated by
the LIMS and submitted to the client such as:

QA/QC reports in various formats

Tabulated chronological trending of analytical results

Results in electronic format (Excel, DBF, ASCIl comma and quote delimited
and various other formats.

When the final report is printed, it is reviewed and signed by the project manager.

Final reports are stored in their respective project files within the laboratory.
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Figure 3.
Example of Analytical Report Format
AMERICAN
®
LABORATORY ANALYSIS RESULTS
ANALYTICS
Page 1

Client:
Project No.: N/A
Project Name:

AA Project No.: A135218-17
Date Received: 02/11/00
Date Reported: 02/23/00

Sample Matrix: Water Units: ug/L

Method: EPA 8020 (BTEX)
Date Sampled: 02/10/00 02/10/00 02/10/00 02/10/00
Date Analyzed: 02/16/00 02/16/00 02/16/00 02/16/00
AA ID No.: 102247 102248 102249 102250
Client ID No.: MW-6 Mw-4 MW-7 MW-5 MRL
Compounds:
Benzene <0.3 <0.3 0.50 0.40 0.3
Ethylbenzene <0.3 <0.3 <0.3 <0.3 0.3
Toluene <0.3 <0.3 <0.3 <0.3 0.3
Xylenes <0.5 <0.5 <0.5 0.50 0.5

Geoprgge Havalias
La tory Director

American Analytics
Tel:(818)998-5547

e 9765 Eton Avenue, Chatsworth, California 91311

Fax:(818)998-7258
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10.0

10.1

10.2

10.3

10.4

10.5

INTERNAL QUALITY CONTROL CHECKS

Continuing Calibration Standards

Continuing calibration standards are used to verify the validity of an instrument or
method calibration and dictate their ability to accurately quantify the concentration
of a target parameter in an unknown sample. The chemical compounds that must
be used in the calibration of each method are listed in the appropriate SOP. The
results generated from the analysis of a continuing calibration standard must lie
within specific acceptance criteria otherwise corrective action must be taken which
may require instrument or method re-calibration.

Method Blanks

Method blanks for agueous samples consist of organic-free or deionized water
carried through the analytical scheme like a sample. For solid matrices method
blanks are prepared using Ottawa sand to simulate solid matrix effects. Method
blanks serve to measure contamination associated with laboratory storage,
preparation, or instrumentation. For most tests, one method blank is analyzed in
every analytical batch of samples.

Travel Blanks and Field Blanks

Travel and field blanks identify contamination that occurs during sample
transportation or collection. Travel blanks originate in the laboratory, where a
sample vial is filled with organic-free reagent water and carried with other sample
containers out to the field and then back to the lab. Field blanks originate as
empty sample vials, which are carried to the sampling site and filled with organic-
free water at the location.

Sample Blanks

Sample blanks are used when characteristics such as color or turbidity interfere
with a determination. In a spectrophotometric method, for example, the natural
absorbency of the sample is measured and subtracted from the absorbency of
the developed sample. Sample blanks are run only as necessary.

Calibration Blanks
Calibration blanks are prepared with standards to create a calibration curve.

They differ from other standards only by the absence of an analyte, and provide
the "zero-point"” for the curve.
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10.6

10.7

10.8

Internal Standards

Internal standards are measured amounts of certain compounds added after
sample preparation or extraction. They are used in an internal standard
calibration method to correct sample results suffering from capillary column
injection losses, purging losses, or the effects of viscosity. internal standard
calibration is currently used for volatile organics, semi-volatile organics, GC/MS
extractables, and metals by ICP.

Surrogates

Surrogates are measured amounts of certain compounds added before sample
preparation or extraction. Analysts measure the recovery of the surrogate to
determine systematic extraction problems. Surrogates are added to all samples
analyzed for chlorinated pesticides, GC/MS extractables, volatiles, and GC
volatiles.

Spikes

Spikes are aliquots of samples to which known amounts of an analyte have been
added. Stock solutions used for spiking are purchased or prepared
independently of calibration standards. Prepared and analyzed in each batch of
samples, spikes are subjected to the same preparation/extraction procedure and
analysis as the samples in question. Spike recovery measures the effects of
interferences in the sample matrix and reflects the accuracy of the determination.
Spike recoveries are calculated as follows:

P=100(A-B)/ T

Where:

P = percent spike recovery

A = concentration determined in spiked sample

B =concentration determined in original unspiked sample
T = true value of spike added.

The accuracy of each method is assessed by maintenance of records on matrix
spike analysis. After the first five spike samples have been analyzed, the
average P, and standard deviation S, of the percent recovery for each spike
compound are calculated. The accuracy assessment is expressed as a percent
recovery interval from Pa-2S; to P,+2S,. The values of P, and S, are updated
after each five to ten measurements. In addition, all spike recovery
measurements after the first five are plotted on control charts, as percent
recovery vs. analysis number. (Control charts are described in detail in Section
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10.9

10.10

12.3 of this manual.) Any measurement higher than P,+2S; or lower than P4-2S,
serves as a warning that the analytical system may be out-of-control.

Duplicates and Duplicate Spikes

Duplicates are additional aliquots of a sample that are subjected to the same
preparation-and analytical scheme as the sample. When the analyte
concentration is consistently below the detection limit, duplicate spikes are
substituted for duplicates. Duplicates and duplicate spikes are prepared and
analyzed in every batch basis of samples. The relative percent difference (RPD)
between duplicates or duplicate spikes measures the precision of a given
analysis and is calculated as follows:

RPD = [(R1 - R2)/Rav]X100 (on)=[(S1 - S2)/Sav]X100

where R1 and R2 = duplicate determinations of the analyte in the sample

S1 and S2 = observed concentrations of analyte in the spike and its duplicate
Rav = average determination of the analyte concentration in the original sample
Sav = average of observed analyte concentrations in spike and its duplicate

Laboratory Control Standards

Laboratory control standards (LCS's)--or quality control check standards
(QCCS's)—for aqueous samples are aliquots of organic-free or deionized water
to which known amounts of an analyte have been added. For solid matrices,
LCSs are prepared using Ottawa sand to which known amounts of an analyte
have been added. Sand is used to simulate solid matrix effects. The LCSs are
subjected to the same preparation/ extraction procedure and analysis as
samples. Stock solutions used for LCS's are purchased or prepared
independently of calibration standards. LCS recovery tests the functioning of
analytical methods and equipment.

LCS's are prepared and analyzed with every batch of samples. The true value
and recovered concentration are archived and retrievable for statistical analysis.
Laboratory control limits are calculated when 30 data points become available.
Control charts for LCS's can be generated on demand.
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11.0

111

11.2

11.3

PERFORMANCE AND SYSTEM AUDITS

Performance Audits

Performance audits are carried out to quantitatively evaluate the measurements
made by the laboratory on a regular basis.

The audits are carried out under the supervision of the QA/QC officer. The QA/QC
Officer is trained in audit performance. Training is performed by other senior
laboratory personnel with experience in auditing. External reference samples are
analyzed bi-annually to audit the performance of the analytical procedures,
particularly to assess the accuracy of the measurements. These audits are
performed for each method carried out by the laboratory. The audit samples are
not identified, and are carried through the analytical procedure exactly the same as
normal samples. The reference samples are obtained from commercial suppliers.

System Audits

A system audit is a qualitative evaluation of all components of the laboratory
guality control measurement system. The laboratory is audited quarterly by the
laboratory QA/QC officer. This systems audit includes evaluation of the analytical
instruments, personnel, facilities, adherence to the method procedures, and quality
control. Examples of questions addressed by the QA/QC officer during a system
audit are shown in Appendix B.

Clients are provided access, by request, to our laboratory to perform their own
audits as well.

Review of Analytical and Quality Control Results

The project manager reviews both the sample data and the quality control data.
This review covers 100% of the analyses which are performed. Quality control is
monitored through the use of control charts, as described in Section 12.3.

Any incorrect or out-of-control situations which are detected by the supervisor are
corrected before analysis is allowed to continue. Corrective actions are described
in Section 13.0.

All analytical and quality control results and corrective action procedures must be
reviewed and approved by a supervisor and the QA officer. Approval must be
indicated by their signature.

Rev. 10, December 14, 2004 Page 36 of 57 MANQAQCO01




American Analytics QA/QC Manual

12.0

121

12.2

ROUTINE PROCEDURES TO ASSESS DATA PRECISION, ACCURACY, AND
COMPLETENESS

Precision

Precision is determined by duplicate analyses, as previously described in Section
5.0. Precision is calculated as the relative percent difference (RPD) between
duplicate samples:

_ Xa- X

m

RPD = B — x 100

Where Xa and Xg are values from duplicate analyses and X, is the mean value of
Xa and Xg. Values of RPD are calculated, and plotted on a control chart, as
described in Section 12.3.

If the control limits for precision are exceeded, then corrective action must be
taken before the analysis is completed. The upper and lower control limits and
warning limits for precision are defined as follows:

Upper Control Limit, UCL = RPD + 3s
Lower Control Limit, LCL=  RPD - 3s
Upper Warning Limit, UWL = RPD + 2s
Lower Warning Limit, LWL = RPD - 2s

Where the standard deviation s of the RPD is:

.o \/S(RPD)Z - (SRPDY/n
n-1

Where n is the number of duplicate pairs evaluated for the parameter in question.
Accuracy
Accuracy is defined for spiked samples as the percent recovery P:

P = 1oou
T

Where A is the measured spike sample value, B is the sample value before
spiking (background), and T is the value of the spike which was added to the
sample.
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The average recovery P, is calculated as:

P.=Sp/n

Where i ranges from 1 to n, n is the number of spike samples and P; is the
recovery of the spiked analyte in each sample.

The upper and lower control and warning limits are:

UCL= P,+3S,

LCL= P,-3S,
UWL = P, +2S,
LWL = P,-2S,

Where the estimated standard deviation of the recovery S;, is calculated as:

Sp=[ S (Pi-Pa)Z]l’2 Where: iranges from 1ton

Values of percent recovery P are plotted on control charts, as described in Section
12.3.

Control Charts

Control charts are used to monitor the precision and accuracy of the analytical
methods, and to determine whether the QC data are within control limits. The
construction and use of control charts are described in Reference 2, and in
Chapter 7 of Reference 3.

A control chart shows how a measured quantity compares with previous
measurements of that quantity. Control and warning limits are calculated as
described in Section 10.3. Information is compiled and incorporated into the
control charts by the QA/QC Officer on a monthly basis.

If the data exceeds the control limits, (i.e., if the measured value is more than three
standard deviations away from the previously established average), then corrective
action must be taken before the results are reported. If the data exceeds the
warning limits, (i.e., if the measured value is more than two but less than three
standard deviations away from the previously established average), then the
system should be monitored for possible corrective action. The control and
warning limits are recalculated periodically, after every 20 measurements or once
a year, whichever is more frequent.
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13.0 CORRECTIVE ACTION

Quality control failures logically fall into two categories:
Single QC outliers
Systematic failure

QC outliers are identified by comparing the results from the analysis of the QA/QC
samples to the control limits established for each method. Analytical control limits
are maintained for laboratory control standards (LCS’s), method blanks, spike
recoveries, duplicates, and surrogate recoveries. In addition, many analytical
methods have quality control criteria for calibrations, sensitivity checks, and other
method-specific quality checks that are performed routinely. The acceptance
limits for most QA/QC criteria are based on historical data collected in the
laboratory and are revised periodically.

If one of the above checks does not meet the acceptance criteria, the analyst at
the bench, and sometimes the section supervisor, initiates corrective action. Such
action is initiated by documenting the failure, identifying the source of the problem
and deciding on a course of action to correct the problem. Once the source of the
problem is identified, implementation of the corrective action is usually quick with
little interruption in analysis. The nature of the problem, corrective action, and the
result are documented in the laboratory corrective action form.

Systematic failures of a method, issues of method compliance, consistent
contamination that the analyst cannot resolve, QC issues raised in audit reports, or
QC issues that impact data already reported, are examples of more serious
problems that are dealt with directly by the laboratory QA/QC officer who with the
assistance of management and other technical staff in the laboratory identify the
appropriate corrective action that will solve the problem. All details of this process
are formally documented for future reference.
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Table 7
Summary of Corrective Action Procedures
Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
General Chemistry
ICo1 Anions by IC | Calibration Curve | >=0.995 Rerun calibration
_ correlation standards
Nitrate
Nitrite
Sulfate Continuing +/- 10% of Recalibrate, rerun last
Phosphate Calibration theoretical value 20 samples
Chloride Method Blank Less than 5X Solve Problem:
Bromide reporting detection | Reanalyze batch
limit
Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze
Duplicate Above 10 X RDL; | Reprep to confirm
%RPD must be matrix interference
within current
control limits
Laboratory control | \yithin current Examine spike; if
standard control limits spike also out, reprep
batch and reanalyze
ICO3 Hexavalent Calibration Curve | >=0.999 Rerun calibration
Chromium correlation standards
By IC
Continuing +/- 10% of Recalibrate, rerun last
Calibration theoretical value 10 samples
Method Blank Less than 5X Solve Problem;
reporting detection | Reanalyze batch
limit
Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
Duplicate Above 10 X RDL; Reprep to confirm
%RPD must be matrix interference
£20%.
Laboratory control | Within current Examine spike; if
standard control limits spike also out, reprep
batch and reanalyze
GEN22 | Oil and Grease | Calibration Curve | >=0.995 Rerun calibration
by IR correlation standards
Total Continuing +/- 20% of Recalibrate, rerun last
Recoverable Calibration theoretical value 20 samples
Petroleum
Hydrocarbons | Method Blank Less than 5X Solve Problem;
reporting detection | Reanalyze batch
limit
Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze
_ Above 10 X RDL; Reprep to confirm
Duplicate, %RPD must be matrix interference
Duplicate spike within current
control limits
Within current Examine spike; if
Laboratory control | control limits spike also out, reprep
standard batch and reanalyze
GENO1 pH Two buffers Within 0.1 unit of Recalibrate instrument
true value Rerun to confirm
0 .
Duplicate A) R_PD must be matrix interference
within current
control limits
Laboratory control Solve problem and
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
standard Within current reanalyze batch
control limits
GENO9 | Nitrite Calibration Curve | >=0.995 Rerun calibration
correlation standards
GEN10 Nitrate
Continuing +/- 10% of Recalibrate, rerun last
GEN13 coD Calibration theoretical value 20 samples
_ Method Blank Less than 5X Solve Problem;
GEN21 Cyanide reporting detection | Reanalyze batch
limit

Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch

and reanalyze

Duplicate Above 10 X RDL; | Reprep to confirm
%RPD must be matrix interference
within current
control limits

Laboratory control | \ithin current Examine spike; if

standard control limits spike also out, reprep

batch and reanalyze
GENO3 Total Dissolved | Balance Check Within 0.1% of Recalibrate balance
Solids expected value
GENO4 Total
Suspended Method Blank Less than 5X Solve Problem:;
Solids reporting detection | Reanalyze batch
GEN16 | Oiland limit
Grease, _ o
Gravimetric Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze

Duplicate, Above 10 X RDL;

Duplicate spike %RPD must be Reprep to confirm
within current matrix interference
control limits

Laboratory control | Within current Examine spike; if
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
standard control limits spike also out, reprep
batch and reanalyze
Elemental Analysis
METO1 ICP Metals Calibration Curve >=0.995 Rerun calibration
(Al, Ba, Ca, Cr, correlation standards
Cu, Pb, Mn, Ni, G
TI, Sh, Be, Cd, Calibration blank Within 3 standard Rerun blank
Co, Fe, Mg, deviation of mean
Mo, K, Na, V,
Zn)
Continuing +/- 10% of Recalibrate, rerun last
Calibration theoretical value 20 samples
Method Blank Less than 5X Solve Problem;
reporting detection | Reanalyze batch
limit
Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze
Duplicate, Above 10 X RDL; | Reprep to confirm
Duplicate spike %RPD must be matrix interference
within current
control limits
Laboratory control | within current Examine spike; if
standard control limits spike also out, reprep
batch and reanalyze
MET02 | Flame Metals | Calibration Curve | >=0.995 Rerun calibration
correlation standards
(Al, Be, Cr, Fe,
Mn, K, V, Sb, | Calibration blank | ithin 3 standard | Rerun blank
Ca, Co, Pb, deviation of mean
Mo, Na, Zn,
Ba, Cd, Cu,
Mg, Ni, Tl, Ag)
Continuing +/- 10% of Recalibrate, rerun last
Calibration theoretical value 20 samples
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
Method Blank Less than 5X Solve Problem;
reporting detection | Reanalyze batch
limit
Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze
Duplicate, Above 10 X RDL; Reprep to confirm
Duplicate spike %RPD must be matrix interference
within current
control limits
Laboratory control | Within current Examine spike; if
standard control limits spike also out, reprep
batch and reanalyze
METO03 Graphite Calibration Curve | >=0.995 Rerun calibration
Furnace correlation standards
Metals
(As, Be, Cr, golr?gnlf[!ng +/- 10% of Recalibrate, rerun last
Cu, Se, Tl, Sb, | Calibration theoretical value 20 samples
Cd, Co, Pb,
Ag)
Method Blank Less than 5X Solve Problem;
reporting detection | Reanalyze batch
limit
Cold Vapor Spiked sample
METO7 Metals P P Within current Examine LCS; if LCS
control limits also out, reprep batch
(Ho) and reanalyze
gup:!caie, i Above 10 X RDL; Reprep to confirm
uplicate spike %RPD must be matrix interference
within current
control limits
Laborat rol Within current Examine spike; if
? gagwcmwm control limits spike also out, reprep
standar batch and reanalyze
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Reference Analysis Control Acceptance Corrective
AA SOP# Iltem Criteria Action
Organic Analyses
GC001 Volatile Calibration Curve %RSD <= 20 Rerun calibration
Organics by standards
GC
gopgnﬁng Within limits Rerun cont.
alibration dictated in method | calibration; recalibrate
specific SOP if still out
Less than 5X Solve Problem;
Method Blank reporting detection | Reanalyze batch
limit
Spiked | Within current Examine LCS; if LCS
piked sample control limits also out, reprep batch
and reanalyze
Dunlicat i %RPD must be Reprep to confirm
uplicate spike within current matrix interference
control limits
Laborat ol Within current Examine spike; if
? ﬂagwcmwm control limits spike also out, reprep
standar batch and reanalyze
S ‘ Within current Reprep and reanalyze
urrogate control limits sample
recovery
Semi-Volatil %RSD <= 20 Rerun calibration
GCO05 emi-volallle | ~alibration Curve standards
Organics
GCO06 (Organochlori
nePeandes Continin Within limits Rerun cont.
and PCB’s) by Calibratiog dictated in method | calibration; recalibrate
GC specific SOP if still out
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
Method Blank Less than 5X Solve Problem;
reporting detection | Reanalyze batch
limit
Spiked sample Within current Examine LCS; if LCS
control limits also out, reprep batch
and reanalyze
Duplicate spike %RPD must be Reprep to confirm
within current matrix interference
control limits
Within current Examine spike; if
Laboratory control | control limits spike also out, reprep
standard batch and reanalyze
Within current Reprep and reanalyze
Surrogate control limits sample
recovery
HPO1 Polynuclear Calibration Curve %RSD <= 20 Rerun calibration
HPO2 Aromatic standards
Hydrocarbons
(PAHSs) by P
HPLC gopgn$ng Within limits Rerun cont.
alibration dictated in method | calibration; recalibrate
specific SOP if still out
Less than 5X Solve Problem;
Method Blank reporting detection | Reanalyze batch
limit
Spiked | Within current Examine LCS; if LCS
piked sampie control limits also out, reprep batch
and reanalyze
Dunlicat i %RPD must be Reprep to confirm
uplicate spike within current matrix interference
control limits
Within current Examine spike; if
control limits spike also out, reprep
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
Laboratory control batch and reanalyze
standard
Within current Reprep and reanalyze
control limits sample
Surrogate
recovery
MSO01 Volatile Tune Check with lon abundance Tune instrument;
MS02 Organics by BFB criteria (See SOP) | repeat
GC/MS

Calibration Curve

Continuing
Calibration

Method Blank

Spiked sample

Duplicate spike

Laboratory control
standard

Surrogate
recovery

SPCC’s with RF>
0.300; CCC's
%RSD< 30; Non
CCC’s %RSD <15

SPCC's with RF>
0.300; CCC's RF
deviates < 20%
from average of
initial calibration

Less than 5X
reporting detection
limit

Within current
control limits

%RPD must be
within current
control limits

Within current
control limits

Within current
control limits

Recalibrate instrument

Rerun cont.
calibration; recalibrate
if still out

Solve Problem;
Reanalyze batch

Examine LCS; if LCS
also out, reprep batch
and reanalyze

Reprep to confirm
matrix interference

Examine spike; if
spike also out, reprep
batch and reanalyze

Reprep and reanalyze
sample
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
MS09 Volatile Tune Check with lon abundance Tune instrument;
Organics in BFB criteria (See SOP) | repeat
Drinking
Water b L . .
GC/MS y Calibration Curve %RSDE20 for all Recalibrate instrument
analytes
. . Rerun cont.
ggngp;[:gg %D'lff£3o for all calibration; recalibrate
analytes i still out
Less than 5X
: . Solve Problem;
Method Blank Iri?ﬁi?rtmg detection Reanalyze batch
Spiked sample Wit?inﬁ_ur_rtent Examine LCS; if LCS
P P controtimits also out, reprep batch
and reanalyze
%RPD must be -
. . L Reprep to confirm
Duplicate spike \évc')t:gpolcﬁrrrzﬁgt matrix interference
Within current Examine spike: if
gzagigwcmnml control limits spike also out, reprep
batch and reanalyze
Surrogate Within current Reprep and reanalyze
. sample
recovery control limits
MS03 Semi-Volatile | Tune Check with lon abundance Tune instrument;
MS05 Organics by DFTPP criteria (See SOP) | repeat
GC/IMS
Calibration Curve SPCC'’s with RF> Recalibrate instrument
0.050; CCC'’s
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Reference Analysis Control Acceptance Corrective
AA SOP# Item Criteria Action
%RSD< 30; Non
CCC’'s %RSD <15
Rerun cont.
SPCC's with RE> | calibration; recalibrate
Continuing 0.050; ccC's RF | if still out
Calibration deviates < 20%

Method Blank

Spiked sample

Duplicate spike

Laboratory control
standard

Surrogate
recovery

from average of
initial calibration

Less than 5X
reporting detection
limit

Within current
control limits

%RPD must be
within current
control limits

Within current
control limits

Within current
control limits

Solve Problem;
Reanalyze batch

Examine LCS; if LCS
also out, reprep batch
and reanalyze

Reprep to confirm
matrix interference

Examine spike; if
spike also out, reprep
batch and reanalyze

Reprep and reanalyze
sample

14.0 EQUIPMENT

The American Analytics laboratory is equipped with state of the art instrumentation
and other laboratory equipment that provide the ability to perform a large variety of
environmental and other analytical testing. The equipment is continually upgraded
in order to extend to our clients the benefits of newly emerging technology.

Following is a list of the major equipment currently in use at American Analytics.

As new methods are developed and we add new equipment, the above lists and
tables are appropriately updated.
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Table 8

Laboratory Equipment List

AMERICAN ANALYTICS
Laboratory Equipment List

Stationary Laboratory

Quantity

Description

Model

Organics Department

PNWNRPRPRRPRRPAMPRNRPRRARPONRNDE

Hewlett Packard Gas Chromatographs
Screening Gas Chromatographs

High Performance Liquid Chromatograph (HPLC)
Hewlett Packard Mass Spectrometer Detectors
Hewlett Packard Mass Spectrometer Detectors
Varian Saturn 4D GC/MS/MS

Ol PID/FID Tandem Detectors

Ol ELCD Detector

Hewlett Packard FID Detector

Hewlett Packard ECD Detector

UV Absorbance Variable Wavelength Detector (VWD)
Programmable Fluorescence Detector (FLD)
Tekmar Purge and Trap Unit

Tekmar 16 Position Autosampler

Tekmar Purge and Trap Unit

Tekmar 10 Position Autosampler

Ol Purge and Trap Unit

Ol Purge and Trap Unit

Ol 16 Position Autosamplers

Hewlett Packard Autoinjectors

Foxboro Miran Infrared Spectrometers

Tekmar Pulse Sonication Disruptor

Saturn 4D

HP 1046A

Ol MPM-16
HP 7673A

Inorganics / Metals

1 Varian Flame AA Spectrophotometer Spectr AA-20
1 Varian Graphite Furnace AA Spectrophotometer Spectr AA-400
1 ICP Atomic Emission Spectrophotometer TJA Atomscan 25
1 ICP Atomic Emission Spectrophotometer TJA trace
1 Dionex lon Chromatograph
1 Dionex lon Chromatograph
1 Dionex lon Chromatograph
1 Mulit-Parameter Instrument WTW Multilab P4
1 HF Instruments Turbidimeter DRT100B
2 pH Meters
Data/Information Management
5 Hewlett Packard GC/MS Data System Enviroquant
1 Gas Chromatography Data Acquisition System Turbochrom Il
1 Laboratory Information Management System AA Micro LIMS
18 IBM Compatible Computer Systems Gateway / Pentium
3 Hewlett Packard Laser Jet Printers
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15.0

16.0

INSTRUMENT MAINTENANCE AND REPAIR

Instruments are maintained according to the manufacturer's specifications. Major
maintenance/repair is performed by or under the direction of the manufacturer's
service personnel. Records of instrument checks and maintenance are kept in
logbooks. The maintenance log contains the date, analyst, instrument fault (if
any), and corrective or preventive maintenance performed.

REFERENCES

Federal Register, CFR 40 Part 136, Guidelines Establishing Test Procedures for
the Analysis of Pollutants, July 1, 1991.

Ouchi, Glenn 1., Control Charting with Lotus 1-2-3, American Laboratory, 19, 82-
95, February 1987.

U.S. Environmental Protection Agency, Handbook for Analytical Quality Control in
Water and Wastewater Laboratories, Office of Research and Development,
USEPA, Cincinnati, Ohio, 1979.

U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste,
Volume 1B: Laboratory Manual, Physical/Chemical Methods, U.S. Government
Printing Office, Washington DC, November 1986.

U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste,
Final Update |Ill: Laboratory Manual, Physical/Chemical Methods, U.S.
Government Printing Office, Washington DC, December 1996.

U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water
and Wastes, EPA-600/4-79-020 (revised March 1983).

U.S. Environmental Protection Agency, Methods for the Determination of Metals in
Environmental Samples, EPA 600-91-010, USEPA Office of Research and
Development, Washington DC, 20460, June 1991.

U.S. Environmental Protection Agency, Methods for the Determination of Metals in
Environmental Samples, Supplement |1, EPA-600/R-95/111, Environmental
Monitoring Systems Laboratory Office of Research and Development USEPA,
Cincinnati, Ohio, 45268, May 1994.
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1.0

2.0

APPENDIX A

Sampling Procedures
(From EPA Manual SW-846, Third Edition, 1986)

SAMPLE HANDLING AND PRESERVATION

This section deals separately with volatile and semi-volatile organics. Refer to
Section 6.1 and Table 4 of this manual for recommended sample containers,
sample preservation, and sample holding times.

VOLATILE ORGANICS

We use new standard 40 ml glass screw-cap VOA vials with Teflon-faced silicone
septum for sampling both liquid and solid matrices. The vials and septum are
precleaned by the supplier or manufacturer with certificate according to the EPA
procedures.

When collecting the samples, liquids and solids are introduced into the vials gently
to reduce agitation which might drive off volatile compounds. Liquid samples
should be poured into the vial without introducing any air bubbles within the vial as
it is being filled. Should bubbling occur as a result of violent pouring, the sample
must be poured out and the vial refilled. Each VOA vial is filled until there is a
meniscus over the lip of the vial. The screw-top lid with the septum (Teflon side
toward the sample) is then tightened onto the vial. After tightening the lid, the vial is
inverted and tapped to check for air bubbles. If there are any air bubbles present
the sample must be retaken. Three VOA vials are filled per sample location.

VOA vials for samples with solid or semi-solid (sludges) matrices are completely
filled as best as possible. The vials should be tapped slightly as they are filled to try
to eliminate as much free air space as possible. Three vials are also filled per
sample location.

VOA vials are filled and labeled immediately at the point when the sample is
collected. They should NOT be filled near a running motor or any type of exhaust
system because discharged fumes and vapors may contaminate the samples. The
three vials from each sampling location are then sealed in separate plastic bags to
prevent cross-contamination between samples particularly if the sampled waste is
suspected of containing high levels of volatile organics. (Activated carbon may also
be included in the bags to prevent cross-contamination from highly contaminated
samples.) VOA samples may also be contaminated by diffusion of volatile organics
through the septum during shipment and storage. To monitor possible
contamination, a trip blank prepared from distilled deionized water should be
carried throughout the sampling, storage, and shipping process.
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3.0

4.0

SEMI-VOLATILE ORGANICS

(This includes Pesticides and Herbicides)

New precleaned containers (see Section 2.0 Volatile Organics above) used to
collect samples for the determination of semi-volatile organic compounds. The
sample containers should be of glass or Teflon and have screw-top covers with
Teflon liners. In situations where Teflon is not available, solvent-rinsed aluminum
foil may be used as a liner. Highly acidic or basic samples may react with the
aluminum foil, causing eventual contamination of the sample. Plastic containers or
lids may NOT be used for the storage of samples due to the possibility of sample
contamination from the phthalate esters and other hydrocarbons within the plastic.
Sample containers are filled with care so as to prevent any portion of the collected
sample coming in contact with the sampler's gloves, thus causing contamination.
Samples should not be collected or stored in the presence of exhaust fumes. If the
sample comes in contact with the sampler (e.g., if an automatic sampler is used),
run reagent water through the sampler and use as a field blank.

SAFETY

Safety should always be the primary consideration in the collection and handling of
samples. A thorough understanding of the waste production process, as well as all
of the potential hazards making up the waste, should be investigated whenever
possible. The site should be visually evaluated just prior to sampling to determine
additional safety measures. Minimum protection of gloves and safety glasses
should be worn to prevent sample contact with the skin and eyes. As a minimum, a
respirator should be worn even when working outdoors if organic vapors are
present. More hazardous sampling missions may require the use of supplied air
and special clothing. Any sampling program should have the proper safety plan
specifying safety procedures and protective equipment, clothing, and monitoring. It
is beyond the scope of this manual to design a safety plan for all possible safety
requirements for sampling in the field. Field sampling will be performed by the
laboratory clients per their safety procedures.
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1.0

11

1.2

1.3

1.4

2.0

2.1

2.2

2.3

APPENDIX B

Audit Procedures

PERFORMANCE AUDIT

QA/QC officer submits check sample to the analyst.
Analyst performs test and submits report form according to normal procedures.

QA/QC officer checks laboratory results against the actual concentrations in the
check sample.

If any parameter falls outside the acceptance criteria for the method, then the
source of the problem must be located, and corrected before further analysis can
continue.

SYSTEMS AUDIT

The systems audit is a qualitative evaluation of the laboratory to ensure that the
SOPs are being carried out correctly and that QA/QC procedures are being
followed. The QA/QC officer will check the following items:

The analytical instruments must be in proper working order. For the gas
chromatograph, there must be a sufficient supply of the proper purity of gases; the
proper columns and detectors must be used for each analysis; the detector
response should be high enough to meet quantity limits (periodic checks with
standards establish the detector response); the gas chromatograph must be in
proper working order, and any faults corrected.

The analysts must follow the proper procedures for preparing and analyzing
samples, and for reporting results. The QA/QC officer will observe the analytical
procedures and check the data analysis and reporting methods. He will note any
deviations from established procedures which must be corrected.

The QA/QC officer will check 10% of the laboratory analyses to assure that the
data is being reported correctly. This requires checking the chromatograms,
verifying peak identifications, and compound quantities.
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GLOSSARY

ACCURACY: The degree of agreement of a measurement (or an average of
measurements of the same thing) X, with an accepted reference or true value T, usually
expressed as the difference between the two values X-T, or the difference as a
percentage of the reference or true value 100 (X-T)/T, and sometimes expressed as a
ratio X/T. Accuracy is a measure of the bias in a system.

ANALYTICAL BATCH: The basic unit for analytical quality control is the analytical batch.
The analytical batch is defined as samples which are analyzed together with the same
method sequence and the same lots of reagents and with the manipulations common to
each sample within the same time period or in continuous sequential time periods.
Samples in each batch should be of similar composition.

AUDIT: A systematic check to determine the quality of operation of some function or
activity. Audits may be of two basic types: (1) performance audits in which guantitative
data is independently obtained for comparison with routinely obtained data in a
measurement system or, (2) system audits of a qualitative nature that consist of an on-
site review of a laboratory's quality assurance system and physical facilities for sampling,
calibration, and measurement.

BLANK: A blank is an artificial sample designed to monitor the introduction of artifacts
into the process. For aqueous samples, reagent water is used as a blank matrix;
however, a universal blank matrix does not exist for solid samples, and therefore, no
matrix is used. The blank is taken through the appropriate steps of the process. A reagent
blank is an aliquot of analyte-free water or solvent analyzed with the analytical batch.
Field blanks are aliquots of analyte-free water or solvents brought to the field in sealed
containers and transported back to the laboratory with the sample containers. Trip blanks
and equipment blanks are two specific types of field blanks. Trip blanks are not opened in
the field. They are a check on sample contamination originating from sample transport,
shipping, and from site conditions. Equipment blanks are opened in the field and the
contents are poured appropriately over or through the sample collection device, collected
in a sample container, and returned to the laboratory as a sample. Equipment blanks are
a check on sampling device cleanliness.

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte
amount, a calibration check, is done by analyzing for analyte standards in an appropriate
solvent. Calibration check solutions are made from a stock solution which is different from
the stock used to prepare standards.
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CHECK SAMPLE: A blank which has been spiked with the analyte(s) from an
independent source in order to monitor the execution of the analytical method is called a
check sample. The level of the spike shall be at the regulatory action level when
applicable. Otherwise, the spike shall be at five times the estimate of the quantification
limit. The matrix used shall be phase matched with the samples and well characterized:
for an example, reagent grade water is appropriate for an aqueous sample.

MATRIX SPIKE/DUPLICATE ANALYSIS: In matrix spike/duplicate analysis,
predetermined quantities of stock solutions of certain analytes are added to a sample
matrix prior to sample extraction and analysis. Samples are split into duplicates, spiked,
and analyzed. Percent recoveries are calculated for each of the analytes detected. The
relative percent difference between the samples is calculated and used to assess
analytical precision. The concentration of the spike should be at the regulatory standard
level or the estimated or actual method quantification limit.

MQL: The method quantification limit (MQL) is the minimum concentration of a substance
that can be measured and reported.

PERFORMANCE AUDITS: Procedures used to determine quantitatively the accuracy of
the total measurement system or its component parts.

PQL: The practical quantity limit (PQL) is the lowest level that can be reliably achieved
within specified limits of precision and accuracy during routine laboratory operating
conditions.

PRECISION: A measure of mutual agreement among individual measurements of the
same property, usually under prescribed similar conditions. Precision is best expressed in
terms of the standard deviation. Precision may also be described in terms of the relative
percent difference (RPD) between two measurements, A and B, defined as RPD = 100
(A-B)/((A+B)/2).

QUALITY ASSURANCE: The total integrated program for assuring the reliability of
monitoring and measurement data. A system for integrating the quality planning, quality
assessment, and quality improvement efforts to meet user requirements.

QUALITY CONTROL: The routine application of procedures for obtaining prescribed
standards of performance in the monitoring and measurement process.

STANDARD CURVE: A standard curve is a curve which plots concentrations of known
analyte standard versus the instrument response to the analyte.
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SURROGATE: Surrogates are organic compounds which are similar to analytes of
interest in chemical composition, extraction, and chromatography, but which are not
normally found in environmental samples. These compounds are spiked into all blanks,
standards, samples, and spiked samples prior to analysis. Percent recoveries are
calculated for each surrogate.

WATER: Reagent, analyte-free, or laboratory pure water means distilled or deionized
water which is free of contaminants that may interfere with the analytical test in question.
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American Analytics Standard Operating Procedure

AMERICAN ANALYTICS
SOIL GAS SAMPLING PROTOCOL

1.0 SURVEY DESIGN

The following is a survey design procedure recommended by the Los Angeles Regional
Water Quality Control Board and the DTSC in their Interim Guidance and Advisory for Active
Soil Gas Investigation (January 28, 2003). Sample spacing may be modified based on site-
specific conditions with Agency approval. When applicable, to optimize detecting and
delineating VOCs, the grid spacing should be modified to include biased sampling locations.

Prepare a scaled facility plot plan indicating potential source areas (underground storage
tanks, product dispensers and product lines) and proposed soil gas sample points). The plot
plan is to include the location and coordinates of identifiable landmarks such as wells,
benchmarks, and street center-lines.

Create a 20-30 foot grid over the potential source areas and indicate on the grid the soil gas
sample points. Locating the sample points at the nodes of the grid may be helpful for
establishing a sampling pattern. The size of the grid will depend on the nature of the
potential contamination source. If, for example, the potential source is an underground
product line, the 20-30 foot grid will extend longitudinally along the line and will become less
dense as you move laterally away from the line. For areas on the site in question that are
not suspected to be contaminated, establish a maximum of a 100 foot grid to avoid missing
potential contamination.

Initially perform a shallow soil gas survey at approximately 5 feet below grade. Based on the
results of this survey, sample to greater depths.

For areas with known soil contaminants, or where prior soil gas sampling has revealed the
presence of soil contamination, establish a denser sampling grid (10-20 foot) and sample at
multiple depths usually in 3 to 5 foot increments. The grid will be designed to adequately
describe the plume. The number, location and depth of the sampling points will depend on
the extent of the contamination and the nature of the source.

Based on real time analytical results provided by the on-site mobile laboratory, field
adjustments can be made to the sampling plan regarding the grid density, sample point
location and sampling depth. However, field adjustments are acceptable only if the decision-
making criteria are included in the work plan and in consultation with the regulatory agency.

SOP No. SG002
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If certain anomalies are identified with the analytical results for a given sample point, such as
numbers 2 to 3 orders of magnitude different from trends indicated by surrounding samples,
resample and reanalyze at that point.

2.0 METHODS AND PROCEDURES

2.1

2.2

Lithology

Site soil or lithologic information should be used to select appropriate locations and depths
for soil gas probes. If on-site lithologic information is not available prior to conducting the soil
gas investigation, at least one (1) continuously cored boring to the proposed greatest depth
of the soil gas investigation should be installed at the first sampling location, unless
specifically waived or deferred by the Agency. Depending on site conditions, additional
continuously cored borings may be necessary.

If low flow or no flow conditions (vacuum readings exceeding approximately 10 inches of
mercury or 136 inches of water) are encountered, soil matrix sampling using EPA
method 5035A should be conducted in these specific areas.

If the bottom five (5) feet of a continuously cored boring is composed of clay or soil with a
high vacuum reading (see above), the continuously cored boring should be extended an
additional five (5) feet to identify soil vapor permeable zones. If the extended boring is
also composed entirely of clay, the boring may be terminated. Special consideration
should always be given to advancing borings and ensuring that a contaminant pathway
is not being created through a low permeability zone.

Sample Depth

Sample depths should be chosen to minimize the effects of changes in barometric pressure,
temperature, or breakthrough from ambient air from the surface; and to ensure that
representative samples are collected. Consideration should be given to the types of
chemicals of concern and the lithology encountered.

At each sample location, soil gas probes should be installed at a minimum of one

sample depth, generally at five (5) feet below ground surface (bgs).

Samples should be collected near the lithologic interfaces or based on field instrument

readings from soil cuttings and/or cores to determine the location of maximum analyte

concentrations at the top or bottom of the interface depending upon the analyte.

Multi depth sampling is appropriate for any of the following locations:

1. Sites identified with subsurface structures (USTs, sumps, clarifiers, waste or
chemical management units), subsurface sources (oil fields, artificial fill, buried
animal waste), changes in lithology, and/or contaminated groundwater. Soil gas
probes should be emplaced below the base of any subsurface structures, sources or
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2.

3.

4.

backfilled materials in the vadose zone. Collection of deeper samples should be
done in consultation with Agency staff.

Areas with significantly elevated VOC concentrations detected during shallow or
previous vapor sampling.

Areas where elevated field instrument readings are encountered from soil matrix
cuttings, cores or samples.

In the annular space of groundwater monitoring wells during construction, where
assessment of the vertical extent of soil gas contamination is necessary.

If no lithologic change or contamination is observed, default sampling depths may be
selected for multi depth sampling. For example, soil gas samples may be collected at 5,
15, 25, 40 feet bgs until either groundwater is encountered or VOCs are not detected,
whichever comes first.

1.
2.

Additional samples may be necessary based on site conditions.

For preliminary endangerment assessments: When 40 feet bgs is reached,
collection of deeper samples may be waived. However, assessment and/or
characterization of the deeper vadose zone may be required in the future to protect
groundwater resources.

2.3 Sample Collection

Soil gas samples are collected using a soil gas sampling system as shown in Figure 1 in
Appendix B. For detailed specifications on the soil gas sampling equipment refer to Table 1
in Appendix A.

The soil gas sampling procedure is performed in three steps: probing, sampling and probe
removal. The probe removal step is not performed if the sampling point is to remain for
future gas sampling and analysis.

Probing:

Thread the point holder onto the probe rod and insert the drive tip into the point
holder.

Place the drive cap on the probe rod to protect the threads and drive the rod into the
ground using a hydraulic impact direct push technology rig. In areas with limited
access use the Concord limited access hydraulic impact push technology rig, an
electric impact hammer or slide hammer to drive the rods to depth. Remove the
drive cap from the probe rod, thread another segment of probe rod onto the portion
of the rod protruding from the ground and drive once again into the ground with the
impact hammer. Repeat the same process until the desired depth is reached. Keep
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track of the probe rod depth by counting the number of three foot segments used
during the probing procedure.

Retract the probe rod by approximately 1" to separate the drive tip from the point
holder. This will allow for the soil gas to be drawn through the inner tubing system
when a sample is taken.

Use hydrated bentonite to seal around the drive rod at ground surface to prevent
ambient air intrusion from occurring along the point of contact of the rod outer
surface with the soil during sampling.

Equilibration Time:

During probe emplacement, subsurface conditions are disturbed. To allow for
subsurface conditions to equilibrate, the probe rod must remain in place for a
minimum of 20 minutes prior to commencing sampling.

Record the probe installation time in the field sampling log book.

Sampling:

Attach the 0.25" O.D. polyethylene tubing securely to the threaded adaptor and feed
the tubing down the inside of the probe rod. When the adaptor hits the point holder,
begin to rotate the tubing in a counter clockwise direction in order to thread the
adaptor into the point holder. Pull up lightly on the polyethylene tubing to ensure
that the threads are engaged and the O-ring forms an airtight seal against the
surface of the point holder. Allow 2 feet of tubing to extend past the probe end
before cutting. You now have a leak free pathway for the soil gas to travel from the
sample point location at depth to the surface.

Sampling and purging flow rates should not enhance compound partitioning during
soil gas sampling. Samples should not be collected if field conditions are as
specified in section 2.5 (Field Conditions/Soil Permeability). Obtain the soil gas
sample at a volumetric flow between 100 and 200 ml/min to limit stripping, prevent
ambient air from diluting the samples, and to reduce the variability of purging rates.
The low flow purge rate increases the likelihood that representative samples may be
collected.  The purge/sample rate may be modified based on conditions
encountered in individual soil gas probes. These modified rates, if used, must be
documented in the soil gas report.

Attach the vacuum pump circuit to the line and start the pump with the flow valve
initially closed and the isolation valve in the fully open position (refer to Figure 1 in
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Appendix B). Slowly open the flow valve and allow the soil gas to flow through the
system for a time period such that the total volume of soil gas pumped approximates
the optimum calculated purge volume (refer to Section 2.3 for optimum purge
volume determination). Immediately close the isolation valve and allow time for the
sample line pressure to return to zero as indicated on the vacuum gauge.

Record the purge volume, and the evacuation pressure at which the sample is
collected in the log book. These numbers will also appear on the final analytical
report submitted to the client.

Proceed to take a sample by penetrating the septum of the sampling tee with a 25
ml gas tight disposable syringe equipped with a luer lock fitting. Slowly retract the
plunger until a Twenty (20) ml sample aliquot has been collected, close the luer lock
fitting and proceed as quickly as possible to the gas chromatograph for analysis.
The actual sample volume injected onto the analytical instrument is ten (10) ml
leaving ten (10) ml of the sample in the syringe for re-analysis or other testing as
deemed necessary. The sample must be analyzed within thirty (30) minutes from
the time of collection. In the event the sample is to be stored prior to injection for a
time period greater than five (5) minutes, the syringe must be covered with
aluminum foil to prevent degradation of light sensitive compounds. A larger than
twenty (20) ml sample aliquot may be taken with a larger capacity disposable
syringe to improve sensitivity and achieve lower method reporting limits (MRLS).

Probe Removal:

After collecting the sample, disconnect the line from the pump train and pull up firmly
on the line until it releases from the adaptor at the bottom of the hole.

Remove the line from the probe rod and discard. Decontamination of the
polyethylene line is not practical due to the low cost of replacement tubing and the
increased risk of cross contamination if the same line is used over again at another
sampling point.

Extract the rods segment by segment from the ground with the direct push
technology rig or a probe jack in areas where access is limited. When the final rod
equipped with the tip holder is extracted, inspect the O-ring on the line adaptor to
ensure that a leak free seal was formed. If the seal is suspect, another sample must
be taken.
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2.5

Alternative Sampling techniques

Samples may also be collected in Summa canisters and transported to the fixed laboratory
for analysis by EPA methods TO-14 or TO-15. If a Summa canister is used for sample
collection, a flow regulator must be placed between the probe and the Summa canister to
ensure the Summa canister is filled at the flow rate as specified in section 2.3.

Optimum Purge Volume Determination

Before soil gas sampling can be performed, the optimal purge rate and volume must
be determined in order to obtain samples that are representative of the volatile
organic contaminant levels in the formation around the probe tip. The purge volume
or “dead space” volume can be estimated based on a summation of the internal
volume of tubing used (4.5 ml/ft), and the volume of annular space around the probe
tip (~18 ml). Step purge tests of one (1), three (3), and seven (7) purge volumes are
recommended as a means to determine the purge volume to be applied at all
sampling points. A typical system “dead” volume when obtaining a five (5) foot soil
vapor sample is ~ 50 ml. The procedure of determining the optimum purge volume
is by conducting a site specific purge volume versus contaminant concentration test
where the VOC levels are expected to be highest. A plot of the contaminant
concentration vs purge volume is made (see Figure 4 in Appendix B) and the
optimal purge volume is the point at which the contaminant concentration
maximizes. The purge time is then set at a value which will generate the optimal
purge volume at the specified purge rate.
The purge test location should be selected as near as possible to the anticipated or
confirmed contaminant source, and in an area where soil gas concentrations are
expected to be greatest based on lithology. The first purge test location should be
selected through the workplan approval process or as a field decision in conjunction
with agency staff. If VOCs are not detected for this testing event, a default purge
volume of three (3) system “dead” volumes must be used for additional samples
taken at the site.
Additional purge volume tests should be performed to ensure appropriate purge
volumes are extracted if:

§ Widely variable or different site soils are encountered

§ The default purge volume is used and a VOC is newly detected.
If a new purge volume is selected after additional step purge tests are conducted,
the soil gas investigation should be continued as follows.
1. In areas of the same or similar lithologic conditions

8 Re-sample twenty (20) percent of the previously completed probes. This re-

sampling requirement may be reduced or waived in consultation with agency
staff, depending on site conditions. If re-sampling indicates higher
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detections (e.g.,more than 50 percent difference in samples detected at
greater than or equal to 10 ug/L), all other previous probes should be re-
sampled using the new purge volume.
§ Continue the soil gas investigation with the newly selected purge volume in
the remaining areas.
2. In areas of different lithologic conditions: Continue the soil gas investigation with
the newly selected purge volume in the remaining areas.
The purge test data (calculated purge volume, rate and duration of each purge step)
should be included in the report to support the purge volume selection.

2.6 Permanent Sample Point Installations

Vapor Sampling Implants (VSI's):

Permanent sampling implants are installed at sample points where long term
monitoring is required. An example of an application of this nature is long term
sampling implant installation to evaluate the effectiveness of vapor extraction
systems (VES) (refer to Figure 5 in Appendix B for a representation of a soil gas
sampling implant).

The implants are constructed of stainless steel wire screen with an adaptor on the
end to connect the polyethylene sampling line.

The installation involves driving the probe rods to the desired depth and lowering the
implant and sampling line down the inside of the probe rod to depth. Sand is then
poured down the inside of the probe rod followed by bentonite to seal the implant in
place.

The implant should be emplaced midway within a minimum of one (1) foot of sand
pack. The sand pack should be appropriately sized (no smaller than the soil
granules comprising the adjacent formation) and installed to minimize disruption of
flow to the implant. At least one (1) foot of dry granular bentonite should be
emplaced on top of each sand pack to preclude the infiltration of hydrated bentonite
grout. The probe rods are then removed with the hydraulic impact push technology
rig or the jack puller and the remaining hole is backfilled with hydrated bentonite
grout. The end of the sampling line is marked appropriately and fitted with an
adaptor for easy connection of the pumping circuit when a sample is taken.
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Nested Vapor Sampling Implants:

Nested soil gas sampling implants are used for long term monitoring of VOC soil gas
concentrations at multiple depths (refer to Figure 6 in Appendix B for a
representation of a nested soil gas sampling implants).

The implants are installed as described in the previous section and each sampling
point at a given depth is isolated from the other by a hydrated bentonite grout plug.

For deep nested probe installations the use of a downhole probe support may be
required.  Such support may be constructed from a one (1) inch diameter
bentonite/cement grouted PVC pipe or other solid rod.

2.7 Sampling Problems and Troubleshooting
Zone of Influence, Atmospheric Breakthrough, Leak Test:

Depending on the specific lithologic unit in which the sampling is taking place, the
pumping process prior to sampling will effect a larger or smaller volume of space
surrounding the sample probe tip. The effected volume of space is referred to as
the zone of influence. This is the zone from which soil gas can migrate to the probe
tip during the pumping process. The zone of influence is a function of lithology, land
cover, drive point construction and sample purge time/rate/volume. For ex. when
pumping the same volume, the zone of influence will be much greater for a soil with
a small effective porous space as compared to that of a soil with a larger effective
porous space. When sampling soil gas, care must be taken so that the vertical zone
of influence does not intersect the ground surface. If this occurs, atmospheric air will
be drawn through the ground to the sample probe tip and dilute the soil gas sample,
producing artificially low results for the VOC's. This problem usually occurs with
shallow soil gas sampling (5 feet) but can occur when sampling at larger depths.
With knowledge of the lithology, the purge rate/time/volume can be adjusted so that
the zone of influence does not intersect the ground surface. In certain soil types the
outer surface of the soil gas sample probe rod may not form a good seal with the soil
formation. If this occurs atmospheric breakthrough may occur along the outer
surface of the probe rod down to the sample probe tip and dilute the soil gas
sample, producing artificially low results for the VOC's. Atmospheric breakthrough
along the outer surface of the rod in contact with the soil can be determined by
performing a leak test using tracer compounds such as pentane, isopropanol,
isobutene, propane, and butane if a detection limit of 10ug/L or less can be achieved
for the compound selected. Some of these compounds are present in commercially
available products such as shaving cream. The shaving cream is applied at the

SOP No. SG002 80f 10 Revision 1, July 1, 2003




American Analytics

Standard Operating Procedure

ground surface where the soil gas probe rod contacts the ground and at the top of
the rod in the annular space between the inner surface of the rod and the
polyethylene tubing. This procedure must be performed at each and every sample
location. If atmospheric breakthrough is occurring, the tracer compounds present in
the shaving cream will travel with the atmospheric air to the sample point location
and will ultimately arrive in the gas tight syringe during the sampling event. The
detection of the tracer compounds from the analysis of the soil gas confirms the
occurrence of atmospheric breakthrough. To prevent atmospheric breakthrough, the
sample rod is sealed at the point of contact with the surface with hydrated bentonite.

The leak test must include an analysis of the leak check compound. If a leak check
compound is detected in the sample the following actions must be taken.

8 The cause of the leak should be evaluated, determined and corrected
through confirmation sampling.

8 |If the leak check compound is suspected or detected as a site specific
contaminant, a new leak check compound must be used.

§ Ifaleakis confirmed and the problem cannot be corrected, the soil gas
probe should be properly decommissioned.

8 A replacement probe should be installed at least five (5) feet from the
original probe decommissioned due to confirmed leakage, or consult
with the agency.

§ The leak check compound concentration detected in the soil gas
sample should be included and discussed in the report.

Field Conditions/Soil Permeability:

Soils that are saturated with water, or soils that are comprised of tightly packed fine
particulates resulting in a very small effective porous space, may show no or very
low permeability to soil gas regardless of the vaccum applied to the sampling
system.

When a sampling probe is inserted in a soil exhibiting the above properties, the
vacuum gauge will not return to zero when the vacuum pump is turned off and the
isolation valve is closed. If this problem is universally present throughout the site the
soil vapor sampling must cease. In addition it is recommended by the agency that
soil vapor sampling should not be conducted during or immediately after a significant
rain event (0.5” or greater) or onsite watering.

In some soils exhibiting low permeation to soil vapor (no or low flow conditions) the
needle on the vacuum gauge may return to zero very slowly. The time it takes the
needle to return to zero is called the recovery time and is indicative of relative soil

SOP No. SG002

90f10 Revision 1, July 1, 2003




American Analytics

Standard Operating Procedure

permeability. Recovery times that are greater than 10 minutes should be considered
suspect and if the recovery time exceeds 10 minutes the sampling probe should be
removed and a sample taken at a different location where the soil may exhibit a
greater permeability to soil gas.

System Leaks:

When the vacuum pump is turned off, and the isolation valve is closed, the needle
on the vacuum gauge should gradually return to zero upon pressure equilibration. If
the needle returns to zero rapidly, this may indicate the presence of a leak in the
sampling train before the isolation valve. Leaks in the system result in artificially low
results for the VOC's and sampling must be discontinued until the leak is found and
the problem corrected. Leaks can be found by isolating segments of the system and
applying a vacuum to each segment to see if it retains the vacuum. Prior to
sampling, it is advisable to plug the end of the sampling train and apply a vacuum to
it to check for leaks.

Decontamination:

In order to avoid cross-contamination problems, the soil vapor drive tip holders , the
adaptors that connect the polyethylene tubing to the tip holder and the drive rod to
which the tip holder is attached are decontaminated in the field. The process
includes soap and water cleaning with a phosphate free detergent followed by a two
stage rinsing with organic free water and allowing to air dry.

The polyethylene sampling line is discarded after each sampling event to avoid
cross contamination problems.

2.8  Sample Analysis

Soil gas samples are analyzed by injection of the sample through a purge and trap system
onto a Gas Chromatograph equipped with a mass spectrometer detector capable of
detecting the parameters of interest with the necessary sensitivity. Purge and trap systems
used include: Ol analytical model 4560, and Tekmar model LSC 2000. Gas chromatographs
include: Hewlett Packard Model 5890 Series II. Detectors include: Hewlett Packard Model
5971 Mass Spectrometer. For a detailed description of the analytical procedures used for
soil gas analysis refer to the American Analytics Standard Operating Procedure (SOP)

GCO006.
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APPENDIX A

Table 1
Soil Gas Sampling Equipment List
Item ltem Description Usage Manufacturer
#
Sampling Equipment
1 Geoprobe model 5400 Truck Mounted | Drive probe rods into the subsurface. Geoprobe
Direct Push Technology Sampling Rig
2 Concord Limited Access Direct Push Drive probe rods into the subsurface in | Concord
Technology Sampling Rig areas where access is limited.
3 Machined steel expendable drive point. | Soil penetration. Geoprobe
4 Expendable point holder. Holds drive point, threaded to accept Geoprobe
sample line with adaptor.
5 Sample line adaptor. Connects sample line to point holder. Geoprobe
6 Probe rods (carbon steel, 36" length, 1" | Probe to desired sample depth by Geoprobe
0.D.x0.5"1.D)) mechanical impact.
7 Sample line (Polyethylene, 0.25" O.D., | Provides soil gas path from sample Geoprobe
0.17"1.D., 4.46 ml/ft Internal Vol.) point at desired depth to surface.
8 Manual probe rod drivers. (Electric Drive probe rods into the ground to Geoprobe
Hydraulic Hammer or Manual desired sampling depth.
Impacter).
9 Probe rod jack. Removes probe rods when there is Geoprobe
limited access for the push technology
hydraulic hammer rig.
10 Sampling tee (1/4" Stainless Steel). Take soil gas sample with gas tight Swagelok
syringe.
11 Isolation Valve.(2-way ball valve) Isolate sampling train prior to sampling. | Swagelok
12 3-way Valve. (Ball) Purge system with inert gas after Swagelok
sampling.
13 Metering valve. (Union Bonnet) Meter flow of soil gas through the Swagelok
sampling train.
14 Vacuum gauge.(30 to 0"Hg) Take sampling train vacuum readings. | Weksler Instruments
15 Flow meter (40-200 ml/min flow range) | Take soil gas flow readings through the

with bar graph display.

sampling train.




Table 1 (Continued)
Soil Gas Sampling Equipment List

Item ltem Description Usage Manufacturer
#
16 Vacuum Pump (0.5 cfm @ 18" Hg diff. | Apply vacuum to sampling train to Cole Parmer
press.) extract soil gas from the ground.
17 Disposable Gas Tight Syringe Take soil gas sample for injection into | Various
the gas chromatograph.
Sample Analysis
1 Gas Chromatograph (HP model 5890 Compound separation Hewlett-Packard
series Il equipped with 60 m, J&W DB-
VRX volatiles column).
2 Mass Spectrometer (HP model 5971) VOCs Detection Hewlett-Packard
3 FID Detector (O model 4430) Methane Detection Ol Corp.
5 Purge and Trap (Tekmar LSC 200) Sample concentration and introduction | Tekmar
into the gas chromatograph
6 Purge and Trap (Ol model 4560) Sample concentration and introduction | OI Corp.

into the gas chromatograph.
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METHOD FOR DETERMINATION OF
VOLATILE ORGANICS IN SOIL GAS

1. SUMMARY OF METHOD

This method is used to determine the concentration of volatile organic compounds
in soil gas using a gas chromatograph equipped with a Mass Spectrometer. While
in the purge mode, an aliquot of the soil gas sample is introduced by use of a gas-
tight syringe through the purge vessel of a purge and trap unit onto the trap. The
trap is rapidly heated and the volatile compounds are carried into a gas
chromatograph equipped with a capillary column for compound separation, and a
MSD for compound detection. The gas chromatograph is programmed to go
through a temperature program during which all compounds of interest are eluted
into the detector system.

For specific projects where greater sensitivity is required, a larger volume of the
sample may be injected in order to achieve lower detection limits.

The following is the target analyte list and their associated MRLs for the soil
gas analysis:

Primary Target Compounds MRL (ug/L)

Carbon tetrachloride 1

Chloroethane

Chloroform

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Methylene chloride

Tetrachloroethene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

1,1,1-Trichloroethane

N e e e R

1,1,2-Trichloroethane
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Primary Target Compounds MRL (ug/L)

Trichloroethene

[EEN

Vinyl chloride

Benzene

Toluene

Ethylbenzene

m,p-Xylenes

0-Xylene

Trichlorofluoromethane (Freon 11)

Dichlorodifluoromethane (Freon 12)

RlRr(Rr[Rr[R[R|[R|[R]|~

1,1,2-Trichloro-trifluoroethane (Freon 113)

Other Target Compounds

Ethyl tert-Butyl Ether (ETBE)

Tert-Amyl Methyl Ether (TAME)

Methyl tert-Butyl Ether (MTBE)

Tert-Butanol (TBA)

Methyl ethyl ketone (MEK)

Meythyl isobutyl ketone (MIBK)

RlRrR[R[R|[R|F

Ethylene dibromide (EDB)

Tracer Compounds

Isobutane 10

Propane 10

Other specific site contaminants including all of the routinely analyzed
compounds by 8260B may be analyzed by this method. The tracer compounds
are found in shaving foams. The shaving foam is Babasol brand and can be
purchased from any grocery stores. The tracer compounds need to be calibrated
and monitored by the chemist and the result needs to be included in the
analytical report.

SOP No. MS005 2 Revision 3 — March 11, 2004




American Analytics SOP: MS005

2. INTERFERENCES

The analysis of a highly contaminated sample may result in carryover of the
contaminants to the next sample being analyzed. To avoid this problem, a blank
sample should be analyzed after the highly contaminated sample to check for
cross contamination problems. Cross contamination problems can also occur by
using contaminated syringes that have not been purged properly after being
used for transfer of a contaminated sample. The trap and other parts of the
purge and trap system are also subject to contamination and may require a
series of bakeouts at elevated temperatures to eliminate the problem.

3. SAFETY

The toxicity or carcinogenicity of each reagent used in this method has not been
precisely defined; each chemical should be treated as a potential health hazard
and exposure to these chemicals should be reduced to the lowest possible level
by whatever means available.

C Safety glasses shall be worn at all times when working in the laboratory.
C Gloves shall be worn when handling samples or standards.

C A respirator should be worn when preparing standards.
C

Care should be taken when handling syringes. Syringes are sharp objects
that can easily penetrate the skin and introduce a toxic substance into the
body.

All standard and solvent containers shall be clearly labeled to indicate their
contents.

Methanol is a solvent that is frequently used for this test. Methanol can cause
blindness if ingested, so care should be used when handling this solvent.
Methanol is also extremely flammable and shall be stored in the flammable
storage cabinet.

Information on the hazards associated with chemicals that the chemists could be
exposed to while performing this test is available in the stationary laboratory
MSDS files.
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4. APPARATUS AND MATERIALS

4.1

4.2

4.3

4.4

4.5

4.6

Gas Chromatograph

4.1.1 Gas Chromatograph: Hewlett Packard model 5890 with multiple
ramp temperature programming capabilities.

4.1.2 Column: J&W DB-VRX, 60m, 0.25 mm ID, 0.25 micron film
thickness, 260 °C upper temperature limit. An equivalent column
may be used if the J&W column is not available.

4.1.3 Detectors: HP 5971 MSD capable of scanning 35-300 amul.

Syringes: Gas-tight syringes equipped with a luer lock valve capable of
dispensing 1, 5 and 25 ml of vapor. If lower detection limits are required,
syringes capable of dispensing larger vapor volumes can be used.
Disposable polyethylene syringes may be used when applicable.

Microsyringes: A series of Hamilton microsyringes having dispensing
capacities of 10, 25, 50 , 100, 500 and 1000 ul. The microsyringes are
used for standard preparations.

Balance: Sartorius Analytical Balance capable of weighing to the nearest
0.0001 gr. The balance is used when required to weigh neat standards
for the preparation of stock standard solutions.

Tedlar Bags: 1L and 5L Tedlar Bags provided by SKC Inc. The Tedlar
bags are used for:

C Storing ultra high purity nitrogen for blank runs and syringe purging
between sample runs.

C Dilution of samples containing target analytes which exceed the
linear range of the calibration curve.

C Storing samples which require confirmation runs by GC/MS in the
stationary laboratory.

Disposable Pipets: Pasteur.

SOP No. MS005
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4.7

4.8

Purge and Trap Devices: TEKMAR LCS 2000 equipped with a 16
position auto-sampler. The trap used is VOCARB 3000.

Data System: Processing of the chromatographic data and report
generation is performed by the HP CHEMSTATION equipped with
Enviroquant for data acquisition and processing.

5. REAGENTS

5.1

5.2

5.3

5.4

Reagent Water: Purchased distilled water which has been purged with
nitrogen for a time period of no less than one hour prior to use.

Methanol: Purge & Trap grade supplied from Baxter or from EM-Science.
Gases

5.3.1 Helium: Grade 5 with a purity of 99.999% is used as a carrier gas
for the GC column.

Stock Standards

5.4.1 |Initial Calibration and Daily Calibration Standards: The standards
are purchased from Accustandard at concentrations of 2000 ug/l.
The following is the list of the stock standard mix solutions which
are used to prepare the working solution standard mixes.

STANDARD MIX
COMPOUND LIST CONCENTRATION (ug/ml)
VOC MIX (23) 2000
Oxygenates Mix (5) 2000

5.4.2 Tuning standard: The tuning compound (bromofluorobenzene)
stock solution is purchased from Accustandard at a concentration of 2000
ug/ml.

5.4.3 Internal Standard and Surrogate Mix: The stock standards are
purchased from accustandard. The following is the list of the

SOP No. MS005
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concentrations and the compounds used to prepare the internal
standard and surrogate working solution mix:
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INTERNAL AND SURROGATE CONCENTRATION
STANDARDS (ug/ml)

Pentafluorobenzene (IS1) 2000
Chlorobenzene-d5 (1S2) 2000
1,4-Dichlorobenzene-d4 (1S3) 2000
Dibromofluoromethane (SS1) 2000
Difluorobenzene (SS2) 2000
Toluene-d8 (SS3) 2000

5.4.4 Laboratory Control Check Sample (LCCS): The laboratory control
check sample mix is purchased from Accustandard at a
concentration of 200 ug/ml. The following table lists the
components contained in the LCS mix.

STOCK LCS MIX COMPONENTS
Benzene Vinyl chloride
Cis-1,2-Dichloroethene 1,1,2,2-Tetrachloroethane
Carbon tetrachloride Tetrachloroethene
Chlorobenzene Trichloroethene
Chloroethane 1,1,1-Trichloroethane
Chloroform Methylene chloride
Chloromethane 1,1-Dichloroethane
1,2-Dichloropropane 1,1,2-Trichloroethane
1,1-Dichloroethane m,p-Xylenes
1,2-Dichloroethane 0-Xylene
Ethylbenzene
Toluene
1,1-Dichloroethene
trans-1,2-Dichloroethene

5.4.5 Working Solutions (Preparation)

SOP No. MS005
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5.4.5.1

5.4.5.2

5.4.5.3

Calibration and Daily Calibration Check Standard Mix:
Prepare by diluting each of the stock solution mixes in 10
ml of methanol. Store the working solution in a teflon
sealed mininert screw-cap vial and maintain refrigerated
at 4 deg C. Replace the working solution every six
months and dispose of appropriately. The following is the
dilution table for preparing a 20 ug/ml -calibration
standard:

VOLUME OF
sTOCK Mix | CONCENTRATION | g1ock mix FINAL
(ug/ml) USED | CONCENTRATION
(ml) (ug/ml)
VOC MIX 2000 100 20
(23)
Oxygenates 2000 100 20
Mix (5)

Internal Standard and Surrogate Standard Mix: Prepare
by diluting 20 ug/ml of the Internal Standard / Surrogate
stock solutions in 10 ml of methanol to prepare a working
solution at a concentration of 50 ug/ml. Store the
working solution in a teflon sealed Mininert screw-cap vial
and maintain refrigerated at 4 °C. Replace the working
solution every six months and dispose of appropriately.

Laboratory Control Check Sample (LCCS): Prepare by
diluting a 400 ul aliquot of the volatile compound mix in
10 ml of methanol to produce a working solution at a
concentration of 20 ug/ml. Store the working solution in a
teflon sealed Mininert screw-cap vial and maintain
refrigerated at 4 °C. Replace the working solution every
six months and dispose of appropriately.

SOP No. MS005
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6. PROCEDURE

6.1

6.2

6.3

Gas Chromatography Conditions: Set initial column temperature to
40 °C for 5 min and ramp at 10 °C/min to 225 °C and hold for 0 min, then
ramp at 20 °C/min to 250 °C and hold for 3.25 min. The total run time is
28 min.

To increase sample throughput, an alternative temperature program with
shorter run time can be used. The instrument is calibrated for this
temperature program however, due to the increased temperature ramp
rate, two of the analytes co-elute and if identified in the sample the
original temperature program must be used to properly identify and
guantify these analytes. The shorter temperature program is as follows:
Set initial column temperature to 40 °C for 2 min and ramp at 12 °C/min to
148 °C and hold for 0 min, then ramp at 26 °C/min to 226 °C and hold for
0 min for a total run time of 19 min.

Purge and Trap Conditions: Set the sample purge time to 6 min and
the trap dry purge time to 3 min. A shorter dry purge time can be used if it
is determined that the amount of water desorbed from the trap does not
cause any interference. Set the desorb preheat temperature at 220 °C
and the desorb temperature at 240 °C for 2 min. Set the trap bake
temperature at 270 °C for 6 min. Set the temperature of the transfer line
and the valve to 110 °C to avoid condensation of the organics on the inner
surfaces of these components.

BFB Tune Criteria: Demonstrate that the GC/MS meets the ion
abundance criteria by analyzing 50 ng of BFB initially and every 12 hours
thereafter. The BFB ion abundance criteria are as follows Tuning:

MASS ION ABUNDANCE
50 15 to 40% of mass 95
75 30 to 60% of mass 95
95 Base peak,100% of mass 95
96 5 to 9% of mass 95
173 Less than 2% of mass 174
174 Greater than 50% of mass 95
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6.4

6.5

6.6

MASS ION ABUNDANCE
175 5to 9% of mass 174
176 95 to 101% of mass 174
177 5 to 9% of mass 176

Instrument Calibration

Volatile Organics: The instrument is initially calibrated for all target
analytes listed in the table in Section 1 of this procedure. The instrument
calibration procedure is as follows. Prepare six calibration standards at
levels of 0.5, 2, 10, 20, 50, and 100 ug/L by injecting 0.25, 1, 5, 10, 25,
and 50 ul of the VOC calibration standard working solution respectively
into 10 ml of purged water placed in a 25 ml gas-tight syringe equipped
with a luer lock valve. The concentration of the low level standard must
not exceed three times the Method Detection Limit (MDL). Add 5 ul of the
internal standard and surrogate working solution to each of the five
calibration standards and begin to analyze. When the analysis of the five
standards has been completed, update the calibration ID file. The
software will calculate the response factor of the analytes for each of the
five calibration levels using the internal standard method. The software
also calculates the average response factor, which is subsequently used
to calculate the concentrations of unknowns in the samples, and the
percent Relative Standard Deviation (%0RSD) which must be below 20%
for all analytes.

Instrument Blank: Prior to the analysis of samples, bake the trap on the
purge and trap unit for 12 min and bake the gas chromatograph column at
250 °C for the same time period. This will eliminate contaminants that
may have accumulated on the system from the previous run. Measure a
10 ml aliquot of reagent water in a 25 ml gas-tight syringe, inject 5 ul of
the internal standard and surrogate working solution through the valve into
the syringe, introduce into the purge vessel and begin purging. Following
the analysis, if the instrument blank is found to be contaminant free
proceed with the analysis of the continuing calibration standard.

Daily Calibration Check Standard: Analyze a Daily Calibration Check
Standard to verify the validity of the calibration curve. Inject 10 ul of the
VOC working solution through the valve of a 25 ml gas-tight syringe
containing 10 ml of reagent water, inject 5 ul of the internal standard and
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6.7

6.8

6.9

6.10

surrogate working solution into the syringe, transfer the standard to a
purge vessel and analyze.

Method Blank: Vapor samples to be analyzed must be preceded by a
method blank to determine the presence of background contamination.
Measure a 10 ml aliquot of reagent water in a 25 ml gas-tight syringe,
inject 5 ul of the internal standard and surrogate working solution through
the valve into the syringe, introduce the contents of the syringe into the
purge vessel and begin purging. At some point into the 2 min. purge cycle
introduce slowly into the purge vessel 10 ml of nitrogen gas by use of a 25
ml gas-tight syringe. The nitrogen gas is carried onto the trap by the
purge gas along with the internal standard and surrogate compounds and
subsequently desorbed into the gas chromatograph for analysis. A
Method Blank is analyzed at the beginning of each day and when
necessary during the course of the day depending on the extent of
contamination of the samples.

Equipment Blank: To ensure that the sampling train is contaminant free,
prior to taking a sample, ambient air is drawn through the system a
sample of which is analyzed to determine the presence of target analytes.
If the ambient air is suspected to be contaminated, a contaminant free
source must be used such as a nitrogen or air cylinder of known purity.
The sample is taken with a gas-tight syringe and analyzed the same as
the method blank.

Laboratory Control Check Sample: A minimum of two QC check
samples must be analyzed each working day one at the beginning and
one at the end of the day thus bracketing the analysis of the
environmental samples. Measure a 10 ml aliquot of reagent water in a 25
ml gas-tight syringe, inject 5 ul of the internal standard and surrogate
working solution through the valve into the syringe and 5 ul of the LCS
working solution. Introduce the contents of the syringe into the purge
vessel and begin analysis.

Samples: With a gas-tight syringe, penetrate the sample tee septum on
the sampling train and slowly take a soil gas sample for analysis. ( For a
detailed description of soil gas sampling procedures refer to the American
Analytics sampling protocol). Measure a 10 ml aliquot of organic free
water in a 25 ml gas-tight syringe, inject 5 ul of the internal standard and
surrogate working solution through the valve into the syringe, introduce
the contents of the syringe into the purge vessel and begin purging. At
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6.11

some point into the 2 min. purge cycle introduce slowly into the purge
vessel the 10 ml aliquot of the sample. The sample is carried onto the
trap by the purge gas along with the internal standard and surrogate
compounds and subsequently desorbed into the gas chromatograph for
analysis. The sample must be submitted to the mobile laboratory as
quickly as possible (within 30 min) to preserve the integrity of the
sample. If target analytes are present at concentrations above 50% of the
highest standard in the calibration curve, the sample must be reanalyzed
at a dilution. This is accomplished by injecting a smaller aliquot of the
sample or performing a dilution on the sample in a known volume of
nitrogen gas contained in a Tedlar bag. The concentration of the analytes
in the diluted sample should lie within the mid to upper half of the
calibration curve. In order to achieve lower detection levels, the analyst
may choose to inject 100 ml of the vapor sample.

Sample Duplicates: Sample duplicates are analyzed with every
analytical batch to obtain precision data about the sampling and analytical
methods. The duplicate samples are analyzed in the same manner as the
samples as described in Section 6.9.

7. QUALITY CONTROL

7.1

7.2

Analytical Batch: The samples to be analyzed, the instrument, method
and equipment blanks, the tune, the daily calibration check standard,
sample duplicates and the Laboratory Control Check Samples analyzed
within a 12 hr period, comprise a group which is defined as the analytical
batch.

Initial Calibration: Initial calibration is performed for all compounds listed
in the table appearing in Section 1 of this SOP. The calibration is
performed by analyzing standards at six concentrations of 0.5, 2, 10,
20,50 and 100 ug/L in 10 ml of organic free water. If under time
constraints in the field, the calibration can be performed using a minimum
of three concentrations however, in both cases the low level standard
must not be higher than three times the method detection limit. The %
RSD of the response factors for each compound at each different level
must not exceed 20% for all target analytes (except for Freons 11,12, and
113, chloroethane and vinyl chloride that must be 30%) or the calibration
must be performed again. Identification and quantitation of target
analytes must be based on calibration under the same conditions (i.e.
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7.3

7.4

7.5

7.6

column, detector, and temperature program etc.). For the same reason if
the shorter temperature program is used, the instrument must be
calibrated under the same conditions or quantitation of the target analytes
will not be possible.

Instrument/Method/Equipment Blanks: The concentration of target
analytes in the Instrument/Method/Equipment Blanks must be below the
method reporting limit (MRL) for any specific compound. If the blanks do
not meet these criteria, they must be reanalyzed. If the problem reoccurs,
the source of the contamination must be identified and the problem
corrected before samples can be analyzed.

Daily Calibration Check Standard: A midpoint calibration standard,
including every compound expected or detected at the site is analyzed
prior to the analysis of any samples. The response factor for all of the
target compounds (except for freons 11,12,113, chloroethane and vinyl
chloride) must be within 15% of the average RF of the initial calibration
curve RF. The RF for freons 11,12,and 113,chloroethane, and vinyl
chloride must be within 25%. In case that any of the target compounds falil
the above criteria and the response is on the high end, the analyst may
continue with the analysis. If the failed compound is not detected in any of
the samples, then the data is valid and does not need to be qualified.
Conversely, if the analyte is detected, then the result is biased high and
must be qualified as estimated. If the response of the failed analyte is on
the low end, then the analyst must demonstrate that the instrument is
capable of detecting the analyte at the MRL by analyzing a standard at
the MRL. If the analyte is detected at the MRL, then the analysis may
continue and all detected data must be qualified as estimated for this
compound. If the analyte is not detected at the MRL, then the analyst
must stop the analysis and recalibrate the instrument.

Laboratory Control Check Samples: A Laboratory Control Check
Samples obtained from a source different from the calibration standards
or standard mix with a different lot number must be analyzed at the end of
the batch each working day. The target compounds must be checked and
the RF must meet the same criteria as the daily CCV in section 7.4.

Surrogates: The percent recovery for all surrogates must be within 75 to
125. If the surrogate recovery for a sample is out of control, the sample
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7.7

7.8

must be reanalyzed to verify that the out of control recovery is not due to a
problem with the analytical equipment such as a leak in the system.

Internal Standards: The internal standard area counts in any sample
must fall between 50 and 200% of the average internal standard area
from the initial calibration runs. If an out of control situation occurs, verify
if the problem is isolated to one sample or if it occurred throughout the
entire run. An isolated incident could possibly be attributed to a localized
leak in the purge tube whereas a general occurrence requires that the
instrument may require troubleshooting and recalibration in order to
correct the problem.

Sample Duplicates: The results obtained from the analysis of the
sample and the duplicate sample must show good agreement as indicated
by the Relative Percent Difference (RPD) which should be less than 30. If
the RPD is greater than thirty this implies the possibility of a problem with
the sampling procedure or the analytical method and corrective action
must be taken after the source of the problem is identified.

8. CALCULATIONS DATA REVIEW AND CONFIRMATION

8.1

Calculations: Use the internal standard method of quantitation. The
data system automatically calculates the amount of the analyte in ug/L by
using the calibration information stored in the method (average response
factors for each analyte), the area of the quant ion for the targeted
analyte and the area of the internal standard from the analytical run. The
name of the targeted analyte, quant ion, retention time, and the amount in
the appropriate units are displayed on the analytical report which is
generated by the data system. If manual calculations are necessary, the
following formula can be used for calculating the amounts of targeted
analytes in samples.

Amt.=A/Ais*Amtis*RF*DF

Where: A is the area of the component, A is the area of the internal
standard, Amt; is the amount of the component in ug/L, Amtjs is the
amount of the internal standard in ug/L, RF is the response factor from
the calibration data and DF is the dilution factor.
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8.2

Data Review: An analyte is positively identified only if the elution time of
the analyte falls within the elution window and the ion spectra of the
analyte matches the one of the reference standard and the primary and
the secondary ion are present at the right ratio. The sample
chromatogram must be inspected for the presence of the tracer
compound (Isobutene). If the tracer compound is detected in any of the
samples, the sampling person must be informed immediately ,the source
of the problem must be identified, and the sample must be recollected
and reanalyzed. For sampling collection refer to the AA sampling SOP.

9. REPORTING OF SAMPLE RESULTS AND QA/QC INFORMATION

C

Provide the date, time of injection and analytical conditions for all
environmental and QA/QC samples.

Report all concentrations in ug/L

Report for the most recent initial calibration, the retention time and the
average response for each compound.

Tabulate and report for the Laboratory check samples, the true
concentration, detected concentration and percent difference for each
compound.

Tabulate and report for all environmental samples including duplicates,
the sample identification, sampling depth, purge volume, vacuum
pressure, sampling time, injection time, injection volume, results and any
other sampling or analytical remarks.

Raw data such as chromatograms for calibration standards, Laboratory
check samples and environmental samples are submitted upon request.

Sample report forms containing all required sampling, analytical and
QA/QC information are attached for references.

10. REFERENCES

USEPA 8260B, "SW-846 Test Methods for Evaluating Solid Waste", Third
Edition.
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The Interim Guidance for Active Soil Gas Investigation (March 14, 1996)

Advisory, Active Soil Gas Investigation. January 28, 2003
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Reporting  Surrogate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R %R RPD %R RPD
Carbon Chain Characterization 8015M in Water (EPA 8015M)
Preservation: Cool 4°C
Container:02_1000mL Amber Glass Amount Required:1 Liter Hold Time: 14 days
Cool to 4° C
C6-C8 0.010 0.010 mg/L
C8-C10 0.010 0.010 mg/L
C10-C12 0.010 0.010 mg/L
Cl2-C14 0.010 0.010 mg/L
C14-C16 0.010 0.010 mg/L
C16-C18 0.010 0.010 mg/L
C18-C20 0.010 0.010 mg/L
C20-C22 0.010 0.010 mg/L
C22-C24 0.010 0.010 mg/L
C24-C26 0.010 0.010 mg/L
C26-C28 0.010 0.010 mg/L
C28-C32 0.010 0.010 mg/L
C32-C34 0.010 0.010 mg/L
C34-C36 0.010 0.010 mg/L
C36-C40 0.010 0.010 mg/L
C40-C44 0.010 0.010 mg/L
TPH (C6-C44) 0.10 0.10 mg/L
surr; o-Terphenyl 50 - 150
Diesel Range Organics as Diesel 0.10 0.10 mg/L 70-130 30 75- 125 30
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Reporting  Surrogate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R %R RPD %R RPD
Carbon Chain Characterization 8015M in Soil (EPA 8015M)
Preservation: Cool 4°C
Container:10_Metal Sleeve Cool to 4° C Amount Required: 250 grams Hold Time:14 days
C6-C8 1.0 1.0 mg/kg
C8-C10 1.0 1.0 mg/kg
C10-C12 1.0 1.0 mg/kg
Cl2-C14 1.0 1.0 mg/kg
C14-C16 1.0 1.0 mg/kg
C16-C18 1.0 1.0 mg/kg
C18-C20 1.0 1.0 mg/kg
C20-C22 1.0 1.0 mg/kg
C22-C24 1.0 1.0 mg/kg
C24-C26 1.0 1.0 mg/kg
C26-C28 1.0 1.0 mg/kg
C28-C32 1.0 1.0 mg/kg
C32-C34 1.0 1.0 mg/kg
C34-C36 1.0 1.0 mg/kg
C36-C40 1.0 1.0 mg/kg
C40-C44 1.0 1.0 mg/kg
TPH (C6-C44) 10 10 mg/kg
surr: o-Terphenyl 50 - 150
Diesel Range Organics as Diesel 10 10 mg/kg 70- 130 40 75- 125 40
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Analytical Method Information
Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD

Gasoline Range Organics 8015M in Soil (EPA 8015M)
Preservation: Cool 4°C

Container:10_Metal Sleeve Cool to 4° C Amount Required: 250 grams

Hold Time: 14 days

surr: a,a,a Trifluorotoluene
1,4-Difluorobenzene
Gasoline Range Organics (GRO)

80- 120

0.025 0.50 mg/kg

70-130 40 75-125 40

Page 1 of 1



American Analytics, Inc.

3/2/2007
Analytical Method Information

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS

Analyte MDL Limit %R RPD %R RPD %R RPD

TPH as Stoddard Solvent (5035) in Soil (EPA 8260M /5035)

Preservation: Store cool at 4°C
Container:01_40mL Pre-Tared Via + Amount Required: 250 grams Hold Time: 14 days
10mL MeOH; Cool to 4° C

Stoddard Solvent 0.50

0.50 mg/kg
surr: Toluene-d8

80- 120

75-125 30 75-125 30
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
8260B/5035 in Soil (EPA 8260B/5035)
Preservation: Store cool at 4°C
Container:07_5g Encore Sampler Cool Amount Required:3-5g encore Hold Time:14 days
to4°C units
Acetone 14 50 ug/kg
Benzene 0.40 2.0 ug/kg 70- 130 40 75-125 40
Bromobenzene 0.70 5.0 ug/kg
Bromochloromethane 20 5.0 ug/kg
Bromodichloromethane 0.80 5.0 ug/kg 75- 125 40
surr: 4-Bromofluorobenzene 80- 120
Bromoform 20 5.0 ug/kg 70-130 40 75- 125 40
Bromomethane 20 5.0 ug/kg 40
2-Butanone (MEK) 6.0 50 ug/kg
sec-Butylbenzene 0.80 5.0 ug/kg
tert-Butylbenzene 0.70 5.0 ug/kg
n-Butylbenzene 0.60 5.0 ug/kg
Carbon Disulfide 4.0 5.0 ug/kg
Carbon Tetrachloride 0.40 5.0 ug/kg 75- 125 40
Chlorobenzene 0.40 5.0 ug/kg 70-130 40 75- 125 40
Chlorobenzene-d5
Chloroethane 0.80 5.0 ug/kg 75- 125 40
Chloroform 0.80 5.0 ug/kg 70-130 40 75- 125 40
Chloromethane 0.50 5.0 ug/kg 75- 125 40
2-Chlorotoluene 0.60 5.0 ug/kg
4-Chlorotoluene 0.50 5.0 ug/kg
1,2-Dibromo-3-chloropropane 20 10 ug/kg
Dibromochloromethane 20 5.0 ug/kg 75- 125 40
1,2-Dibromoethane (EDB) 20 5.0 ug/kg
surr: Dibromofluoromethane 80- 120
Dibromomethane 20 5.0 ug/kg
1,3-Dichlorobenzene 0.30 5.0 ug/kg
1,2-Dichlorobenzene 0.60 5.0 ug/kg
1,4-Dichlorobenzene 0.60 5.0 ug/kg 75- 125 40
1,4-Dichlorobenzene-d4
Dichlorodifluoromethane (R12) 0.70 5.0 ug/kg
1,1-Dichloroethane 0.30 5.0 ug/kg 70- 130 40 75-125 40
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
1,2-Dichloroethane (EDC) 20 5.0 ug/kg 75- 125 40
trans-1,2-Dichloroethylene 20 5.0 ug/kg 75- 125 40
cis-1,2-Dichloroethylene 20 5.0 ug/kg 70- 130 40 75- 125 40
1,1-Dichloroethylene 3.0 5.0 ug/kg 70- 130 40 75- 125 40
Dichlorofluoromethane
1,3-Dichloropropane 20 5.0 ug/kg
1,2-Dichloropropane 1.0 5.0 ug/kg 70- 130 40 75- 125 40
2,2-Dichloropropane 20 5.0 ug/kg
trans-1,3-Dichloropropylene 20 5.0 ug/kg
1,1-Dichloropropylene 0.60 5.0 ug/kg
cis-1,3-Dichloropropylene 1.0 5.0 ug/kg 75- 125 40
Ethylbenzene 0.70 2.0 uglkg 70- 130 40 75-125 40
Hexachl orobutadiene 0.80 10 ug/kg
2-Hexanone (MBK) 13 50 ug/kg
|lodomethane 5.0 5.0 ug/kg
| sopropanol 1000 1000 ug/kg
I sopropylbenzene 0.50 5.0 ug/kg
4-|sopropyltoluene 0.50 5.0 ug/kg
Methyl-tert-Butyl Ether (MTBE) 2.0 5.0 uglkg 70- 130 40 75-125 40
Methylene Chloride 5.0 50 ug/kg 75- 125 40
4-Methyl-2-pentanone (MIBK) 6.0 50 ug/kg
Naphthalene 3.0 10 ug/kg
Pentafluorobenzene
n-Propylbenzene 0.70 5.0 ug/kg 70- 130 40 75- 125 40
Styrene 0.50 5.0 ug/kg
1,1,2,2-Tetrachloroethane 20 5.0 ug/kg 75- 125 40
1,1,1,2-Tetrachloroethane 0.70 5.0 ug/kg
Tetrachloroethylene (PCE) 1.0 5.0 ug/kg 70- 130 40 75- 125 40
Tetrahydrofuran (THF)
Toluene 0.60 2.0 uglkg 70- 130 40 75-125 40
surr: Toluene-d8 80- 120
1,2,3-Trichlorobenzene 20 5.0 ug/kg
1,2,4-Trichlorobenzene 0.90 5.0 ug/kg
1,1,2-Trichloroethane 2.0 5.0 ug/kg 75-125 40
1,1,1-Trichloroethane 0.60 5.0 ug/kg 70-130 40 75- 125 40
Trichloroethylene (TCE) 0.90 5.0 ug/kg 70- 130 40 75- 125 40
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
Trichlorofluoromethane (R11) 3.0 5.0 ug/kg
1,2,3-Trichloropropane 3.0 5.0 ug/kg
1,1,2-Trichloro-1,2,2-trifluoroethane | 3.0 5.0 ug/kg
1,2,4-Trimethylbenzene 0.40 5.0 ug/kg
1,3,5-Trimethylbenzene 0.50 5.0 ug/kg 70-130 40
Vinyl acetate 3.0 5.0 ug/kg
Vinyl chloride 20 5.0 ug/kg 70-130 40 75- 125 40
o-Xylene 0.50 2.0 ug/kg 75- 125 40
m,p-Xylenes 1.0 2.0 ug/kg
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American Analytics, Inc. 2/26/2007
Analytical Method Information

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
8260B in Soil (EPA 8260B)
Preservation: Store cool at 4°C
Container:10_Metal Sleeve Cool to 4° C Amount Required: 250 grams Hold Time:14 days
Acetone 14 50 ug/kg
Benzene 0.40 2.0 ug/kg 70-130 40 75- 125 40
Bromobenzene 0.70 5.0 ug/kg
Bromochloromethane 20 5.0 ug/kg
Bromodichloromethane 0.80 5.0 ug/kg 75- 125 40
surr: 4-Bromofluorobenzene 80- 120
Bromoform 20 5.0 ug/kg 70-130 40 75- 125 40
Bromomethane 20 5.0 ug/kg 40
2-Butanone (MEK) 6.0 50 ug/kg
sec-Butylbenzene 0.80 5.0 ug/kg
n-Butylbenzene 0.60 5.0 ug/kg
tert-Butylbenzene 0.70 5.0 ug/kg
Carbon Disulfide 4.0 5.0 ug/kg
Carbon Tetrachloride 0.40 5.0 ug/kg 75- 125 40
Chlorobenzene 0.40 5.0 ug/kg 70- 130 40 75- 125 40
Chlorobenzene-d5
Chloroethane 0.80 5.0 ug/kg 75- 125 40
Chloroform 0.80 5.0 ug/kg 70- 130 40 75- 125 40
Chloromethane 0.50 5.0 ug/kg 75- 125 40
4-Chlorotoluene 0.50 5.0 ug/kg
2-Chlorotoluene 0.60 5.0 ug/kg
1,2-Dibromo-3-chloropropane 20 10 ug/kg
Dibromochloromethane 20 5.0 ug/kg 75- 125 40
1,2-Dibromoethane (EDB) 20 5.0 ug/kg
surr: Dibromofluoromethane 80- 120
Dibromomethane 20 5.0 ug/kg
1,3-Dichlorobenzene 0.30 5.0 ug/kg
1,2-Dichlorobenzene 0.60 5.0 ug/kg
1,4-Dichlorobenzene 0.60 5.0 ug/kg 75- 125 40
1,4-Dichlorobenzene-d4
Dichlorodifluoromethane (R12) 0.70 5.0 ug/kg
1,1-Dichloroethane 0.30 5.0 ug/kg 70-130 40 75- 125 40
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
1,2-Dichloroethane (EDC) 20 5.0 ug/kg 75- 125 40
1,1-Dichloroethylene 3.0 5.0 ug/kg 70-130 40 75- 125 40
trans-1,2-Dichloroethylene 20 5.0 ug/kg 75- 125 40
cis-1,2-Dichloroethylene 20 5.0 ug/kg 70- 130 40 75- 125 40
Dichlorofluoromethane
2,2-Dichloropropane 20 5.0 ug/kg
1,2-Dichloropropane 1.0 5.0 ug/kg 70- 130 40 75- 125 40
1,3-Dichloropropane 20 5.0 ug/kg
1,1-Dichloropropylene 0.60 5.0 ug/kg
cis-1,3-Dichloropropylene 1.0 5.0 ug/kg 75- 125 40
trans-1,3-Dichloropropylene 20 5.0 ug/kg
Ethylbenzene 0.70 2.0 uglkg 70- 130 40 75-125 40
Hexachl orobutadiene 0.80 10 ug/kg
2-Hexanone (MBK) 13 50 ug/kg
|lodomethane 5.0 5.0 ug/kg
| sopropylbenzene 0.50 5.0 ug/kg
4-|sopropyltoluene 0.50 5.0 ug/kg
Methyl-tert-Butyl Ether (MTBE) 2.0 5.0 uglkg 70- 130 40 75-125 40
Methylene Chloride 5.0 50 ug/kg 75- 125 40
4-Methyl-2-pentanone (MIBK) 6.0 50 ug/kg
Naphthalene 3.0 10 ug/kg
Pentafluorobenzene
n-Propylbenzene 0.70 5.0 ug/kg 70-130 40 75- 125 40
Styrene 0.50 5.0 ug/kg
1,1,2,2-Tetrachloroethane 2.0 5.0 ug/kg 75-125 40
1,1,1,2-Tetrachloroethane 0.70 5.0 ug/kg
Tetrachloroethylene (PCE) 1.0 5.0 ug/kg 70- 130 40 75- 125 40
Tetrahydrofuran (THF)
Toluene 0.60 2.0 ugkg 70- 130 40 75-125 40
surr: Toluene-d8 80- 120
1,2,4-Trichlorobenzene 0.90 5.0 ug/kg
1,2,3-Trichlorobenzene 20 5.0 ug/kg
1,1,2-Trichloroethane 2.0 5.0 ug/kg 75-125 40
1,1,1-Trichloroethane 0.60 5.0 uglkg 70- 130 40 75-125 40
Trichloroethylene (TCE) 0.90 5.0 ug/kg 70-130 40 75- 125 40
Trichlorofluoromethane (R11) 3.0 5.0 ug/kg
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
1,2,3-Trichloropropane 3.0 5.0 ug/kg
1,1,2-Trichloro-1,2,2-trifluoroethane | 3.0 5.0 ug/kg
1,2,4-Trimethylbenzene 0.40 5.0 ug/kg
1,3,5-Trimethylbenzene 0.50 5.0 ug/kg 70-130 40
Vinyl acetate 3.0 5.0 ug/kg
Vinyl chloride 20 5.0 ug/kg 70-130 40 75- 125 40
o-Xylene 0.50 2.0 ug/kg 75- 125 40
m,p-Xylenes 1.0 2.0 ug/kg
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Analyte

MDL

American Analytics, Inc.
Analytical Method Information

Reporting
Limit

2/26/2007

Matrix Spike Blank Spike/LCS
%R RPD %R RPD

8082 PCBsin Soil (EPA 8082)
Preservation: Cool 4°C

Container:10_Metal Sleeve Cool to 4° C

Amount Required: 250 grams

Hold Time: 14 days

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

surr: Tetrachloro-meta-xylene
surr: Decachlorobiphenyl

20
2.0
20
20
2.0
20
20

20 ug/kg
20 ug/kg
20 ug/kg
20 ug/kg
20 ug/kg
20 ug/kg
20 ug/kg

50 - 150 40 60 - 140 40

50 - 150 40 60 - 140 40
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD
CAM Metals Less Hg 6000/7000 in Soil (EPA 6010B/7000)
Preservation: Cool 4°C
Container:10 Metal Sleeve Cool to 4° C Amount Required: 250 gm Hold Time: 180 days

Antimony 10 10 mg/kg 75-125 40 80- 120 20
Arsenic 0.50 0.50 mg/kg 75-125 40 80- 120 20
Barium 10 10 mg/kg 75-125 40 80- 120 20
Beryllium 1.0 1.0 mg/kg 75-125 40 80- 120 20
Cadmium 1.0 1.0 mg/kg 75-125 40 80- 120 20
Chromium 3.0 3.0 mg/kg 75-125 40 80- 120 20
Cobalt 3.0 3.0 mg/kg 75-125 40 80- 120 20
Copper 3.0 3.0 mg/kg 75-125 40 80- 120 20
Lead 3.0 3.0 mg/kg 75- 125 40 80- 120 20
Molybdenum 5.0 5.0 mg/kg 75- 125 40 80- 120 20
Nickel 3.0 3.0 mg/kg 75-125 40 80- 120 20
Selenium 0.50 0.50 mg/kg 75- 125 40 80- 120 20
Silver 1.0 1.0 mg/kg 75- 125 40 80- 120 20
Thallium 5.0 5.0 mg/kg 75-125 40 80- 120 20
Tin 10 10 mg/kg 40 20
Vanadium 10 10 mg/kg 75- 125 40 80- 120 20
Zinc 3.0 3.0 mg/kg 75-125 40 80- 120 20
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American Analytics, Inc.
Analytical Method Information

Reporting  Surrogate  Duplicate
Analyte M DL Limit %R RPD

2/26/2007

Matrix Spike Blank Spike/LCS
%R RPD %R RPD

Mercury Total EPA 7470A/7471A in Soil (EPA 7471A)
Preservation: Cool 4°C

Container:10_Metal Sleeve Cool to 4° C Amount Required: 250 gm

Hold Time: 28 days

Mercury 0.00090 0.020 mg/kg 25

75-125 25 85-115 25
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American Analytics, Inc. 2/26/2007
Analytical Method Information

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
8270C in Soil (EPA 8270C)
Preservation: Cool 4°C
Container:10_Metal Sleeve Cool to 4° C Amount Required: 250 gm Hold Time:14 days
3,3"-Dichlorobenzidine 0.30 0.40 mg/kg
Acenaphthene 0.050 0.10 mg/kg 47 - 145 40 50-121 40
Acenaphthene-d10
Acenaphthylene 0.050 0.10 mg/kg
Aniline 0.050 0.20 mg/kg
Anthracene 0.040 0.10 mg/kg 27-133 40 41-121 40
Azobenzene 0.040 0.10 mg/kg
Benzidine 0.20 0.40 mg/kg
Benzo(a)anthracene 0.060 0.10 mg/kg
Benzo(a)pyrene 0.040 0.10 mg/kg 17 - 163 40 17 - 163 40
Benzo(b)fluoranthene 0.060 0.10 mg/kg 24 - 159 40 25-137 40
Benzo(g,h,i)perylene 0.050 0.10 mg/kg
Benzoic acid 0.30 1.0 mg/kg
Benzo(k)fluoranthene 0.030 0.10 mg/kg
Benzyl acohol 0.070 0.10 mg/kg
4-Bromophenyl phenyl ether 0.060 0.10 mg/kg
Butyl benzyl phthalate 0.070 0.50 mg/kg 2-152 40 19-139 40
4-Chloro-3-methylphenol 0.050 0.20 mg/kg 22 - 147 40 22 - 147 40
4-Chloroaniline 0.20 0.40 mg/kg
Bis(2-chloroethoxy)methane 0.040 0.10 mg/kg
Bis(2-chloroethyl)ether 0.010 0.10 mg/kg 12-158 40 26 - 122 40
Bis(2-chloroisopropyl)ether 0.010 0.10 mg/kg
2-Chloronaphthalene 0.050 0.10 mg/kg 60- 118 40 60- 118 40
2-Chlorophenol 0.020 0.10 mg/kg
4-Chloropheny! phenyl ether 0.070 0.10 mg/kg 25-158 40 41-128 40
Chrysene 0.050 0.10 mg/kg
Chrysene-d12
Dibenzo(a,h)anthracene 0.10 0.10 mg/kg
Dibenzofuran 0.050 0.10 mg/kg
Di-n-butyl phthalate 0.080 2.0 mg/kg
1,2-Dichlorobenzene 0.010 0.10 mg/kg
1,3-Dichlorobenzene 0.010 0.10 mg/kg

Page 1 of 3



American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
1,4-Dichlorobenzene 0.010 0.10 mg/kg 20-124 40 26 - 105 40
1,4-Dichlorobenzene-d4
2,4-Dichlorophenal 0.10 0.10 mg/kg 39-135 40 39-135 40
Diethyl phthalate 0.080 0.80 mg/kg
2,4-Dimethylphenol 0.10 0.10 mg/kg
Dimethyl phthalate 0.080 0.20 mg/kg
4,6-Dinitro-2-methyl phenol 0.090 0.20 mg/kg
2,4-Dinitrophenol 0.080 0.40 mg/kg
2,6-Dinitrotoluene 0.060 0.10 mg/kg
2,4-Dinitrotoluene 0.060 0.10 mg/kg
Di-n-octyl phthalate 0.090 0.10 mg/kg 4-146 40 4-146 40
1,2-Diphenylhydrazine 0.050 0.10 mg/kg
Bis(2-ethylhexyl)phthal ate 0.10 0.20 mg/kg
Fluoranthene 0.050 0.10 mg/kg 26 - 137 40 35-125 40
Fluorene 0.050 0.10 mg/kg 59-121 40 50 - 120 40
surr: 2-Fluorobiphenyl 43-116
surr: 2-Fluorophenol 21-100
Hexachlorobenzene 0.020 0.10 mg/kg 2-152 40 2-152 40
Hexachlorobutadiene 0.020 0.10 mg/kg 24-116 40 24 - 116 40
Hexachl orocyclopentadiene 0.040 0.10 mg/kg
Hexachl oroethane 0.060 0.10 mg/kg 40- 113 40 40- 113 40
Indeno (1,2,3-cd) pyrene 0.20 0.40 mg/kg
Isophorone 0.030 0.10 mg/kg 21-196 40 21-196 40
2-Methylnaphthalene 0.030 0.10 mg/kg
2-Methylphenol 0.030 0.20 mg/kg
3-Methylphenol 0.050 0.20 mg/kg
4-Methylphenol 0.030 0.20 mg/kg
Naphthalene 0.040 0.10 mg/kg 21-133 40 25-121 40
Naphthalene-d8
4-Nitroaniline 0.40 0.50 mg/kg
3-Nitroaniline 0.060 0.40 mg/kg
2-Nitroaniline 0.080 0.10 mg/kg
Nitrobenzene 0.030 0.10 mg/kg 35-180 40 38-133 40
surr: Nitrobenzene-d5 35-134
2-Nitrophenol 0.040 0.20 mg/kg 2-163 40 2-163 40
4-Nitrophenol 0.20 0.20 mg/kg
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American Analytics, Inc.
Analytical Method Information

2/26/2007

Reporting  Surrogate  Duplicate Matrix Spike Blank Spike/LCS
Analyte MDL Limit %R RPD %R RPD %R RPD
N-Nitrosodimethylamine 0.040 0.10 mg/kg
N-Nitrosodiphenylamine 0.050 0.10 mg/kg
N-Nitrosodi-n-propylamine 0.040 0.10 mg/kg 2-230 40 2-230 40
Pentachl orophenol 0.10 0.10 mg/kg 14 - 176 40 14-176 40
Perylene-d12
Phenanthrene 0.030 0.10 mg/kg
Phenanthrene-d10
Phenol 0.010 0.10 mg/kg 5-112 40 5-112 40
surr: Phenol-d6 10-94
Pyrene 0.040 0.10 mg/kg 52-115 40 52-115 40
surr: Terphenyl-di4 33-141
surr: 2,4,6-Tribromophenol 10 - 123
1,2,4-Trichlorobenzene 0.020 0.10 mg/kg 44 - 142 40 44 - 142 40
2,4,5-Trichlorophenol 0.030 0.20 mg/kg
2,4,6-Trichlorophenol 0.040 0.20 mg/kg 37-144 40 37-144 40
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PREFACE TO THE QUALITY SYSTEMS MANUAL
Purpose

The purpose of this document is to provide implementation guidance on the establishment and
management of quality systems for Calscience Environmental Laboratories, Inc and is based on the
National Environmental Laboratory Accreditation Conference’s (NELAC) Quality System requirements.

Background

To be accredited under the National Environmental Laboratory Accreditation Program (NELAP),
laboratories shall have a comprehensive quality system in place, the requirements for which are
outlined in NELAP Chapter 5 (Quality Systems).

Project Specific Requirements

Project-specific requirements or regulations may supersede requirements contained in this manual.
The laboratory bears the responsibility for meeting all State requirements. Nothing in this document
relieves the laboratory from complying with contract requirements, or with Federal, State, and/or local
regulations.

Results and Benefits

e Standardization of Processes — Because this manual provides the laboratory with a
comprehensive set of requirements that meet the needs of many clients, as well as the NELAP, the
laboratory may use it to create a standardized quality system. Ultimately, this standardization saves
laboratory resources by establishing one set of consistent requirements for all environmental work.
Primarily, the laboratory bears the responsibility for meeting all State requirements as outlined in
their respective certification programs.

o Deterrence of Improper, Unethical, or Illegal Actions — Improper, unethical, or illegal activities
committed by only a few laboratories have implications throughout the industry, with negative
impacts on all laboratories. This manual establishes a minimum threshold program for all
laboratories to use to deter and detect improper, unethical, or illegal actions.

e Foundations for the Future — A standardized approach to quality systems, shared by laboratories
and the NELAP, paves the way for the standardization of other processes. For example, this
manual might serve as a platform for a standardized strategy for Performance Based Measurement
System (PBMS) implementation.

Document Format

This Calscience Environmental Laboratories, Inc. (Calscience) Quality Systems Manual (QSM) is
designed to implement NELAP Chapter 5 (Quality Systems) and the NELAP Chapter 5 document
serves as the primary text for this implementation manual. This Calscience QMS is also a complement
to NELAP chapter 5. The section numbering has been changed from that of NELAP Chapter 5 as the
manual is meant to be a stand-alone document. The number 5 has been eliminated from all section
and subsection headings. However, second-level numbering has been retained to ensure maintenance
of a parallel organization to the NELAC Quality Systems requirements. For instance, Section 5.4.2 in
NELAP Chapter 5 (referencing Chapter 5 of the NELAC standards) is equivalent to Section 4.2 in this
manual. In addition, there is one set of NELAC appendices.
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ACROYNM LIST

°C: Degrees Celsius

ANSI/ASQC: American National Standards Institute/American Society for Quality Control
ASTM: American Society for Testing and Materials
CAS: Chemical Abstract Service

CCV: Continuing calibration verification

CFR: Code of Federal Regulations

CLP: Contract Laboratory Program

COC: Chain of custody

CV: Coefficient of variation

DO: Dissolved oxygen

DOC: Demonstration of capability

DQOs: Data quality objectives

EPA: Environmental Protection Agency

g/L: Grams per liter

GC/MS: Gas chromatography/mass spectrometry
ICP-MS: Inductively coupled plasma-mass spectrometer
ICV: Initial calibration verification

ID: Identifier

ISO/IEC: International Standards Organization/International Electrotechnical Commission
LCS: Laboratory control sample

LCSD: Laboratory control sample duplicate

LQMP: Laboratory Quality Management Plan

MDL: Method detection limit

mg/kg: Milligrams per kilogram

MS: Matrix spike

MSD: Matrix spike duplicate

NELAC: National Environmental Laboratory Accreditation Conference
NELAP: National Environmental Laboratory Accreditation Program
NIST: National Institute of Standards and Technology
OSHA: Occupational Safety and Health Administration
PBMS: Performance Based Measurement System

PC: Personal computer

PCBs: Polychlorinated biphenyls

PT: Proficiency testing

QA: Quality assurance

QAD: Quality Assurance Division (EPA)

QAMS: Quality Assurance Management Section

QAPP: Quality Assurance Project Plan

QSM: Quality Systems Manual

QC: Quality control

RL: Reporting limit

RPD: Relative percent difference

RSD: Relative standard deviation

SD: Serial dilutions

SOP: Standard operating procedure

TSS: Total suspended solids

UV: Ultraviolet

VOC: Volatile organic compound
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QUALITY SYSTEMS

Quality Systems include all quality assurance (QA) policies and quality control (QC) procedures that are
delineated in a Quality Systems Manual (QSM) and followed to ensure and document the quality of the
analytical data. Calscience, accredited under the National Environmental Accreditation Program
(NELAP), assures implementation of all QA policies and the applicable QC procedures specified in this
Manual. The QA policies, which establish essential QC procedures, are applicable to all areas of
Calscience, regardless of size and complexity.

The intent of this document is to provide sufficient detail about quality management requirements so that
all accrediting authorities evaluate laboratories consistently and uniformly.

The National Environmental Laboratory Accreditation conference (NELAC) is committed to the use of
Performance Based Measurement Systems (PBMS) in environmental testing and provides the foundation
for PBMS implementation in these standards. While this standard may not currently satisfy all the
anticipated needs of PBMS, NELAC will address future needs within the context of State statutory and
regulatory requirements and the finalized EPA implementation plans for PBMS.

Chapter 5 is organized according to the structure of ISO/IEC 17025, 1999. Where deemed necessary,
specific areas within this Chapter may contain more information than specified by ISO/IEC 17025.

All items identified in this QSM shall be available for on-site inspection or data audit.

1.0 SCOPE

a) This QSM sets the general requirements that Calscience must successfully demonstrate to be
recognized as competent to perform specific environmental tests.

b) This QSM includes additional requirements and information for assessing competence or for
determining compliance by the organization or accrediting authority that grants approval.

If more stringent standards or requirements are included in a mandated test method or by regulation,
the laboratory demonstrates that such requirements are met. If it is not clear which requirements are
more stringent, the standard from the method or regulation is to be followed.

c) Calscience uses this QSM in the development and implementation of its quality systems.
Accreditation authorities use this NELAC based standard to assess the competence of environmental
laboratories.

2.0 REFERENCES

See Appendix A.

3.0 DEFINITIONS

The relevant definitions from ISO/IEC Guide 2, ANSI/ASQC E-4, 1994, the EPA “Glossary of Quality
Assurance Terms and Acronyms,” and the International vocabulary of basic and general terms in
metrology (VIM) are applicable. The most relevant is quoted in Appendix A, Glossary, of Chapter 1 of
NELAC, together with further definitions applicable for the purposes of this Standard.
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4.0 ORGANIZATION AND MANAGEMENT

4.1 Legal Definition of Laboratory

Calscience is legally definable as evidenced by its business license, and current California Department of
Health Services Environmental Laboratory Accreditation Program (CADHS ELAP) certificate. It is
organized and operates in such a way that its facilities meet the requirements of the Standard. See the
graphical presentations of the Organization and QA responsibility in Figures 1 and 2, respectively.

4.2 Organization

Calscience:

a) Has a managerial staff with the authority and resources necessary to discharge their duties;

b) Has processes to ensure that its personnel are free from any commercial, financial and other undue
pressure that adversely affect the quality of their work;

c) Is organized in such a way that confidence in its independence of judgment and integrity is
maintained at all times;

d) Specifies and documents the responsibility, authority, and interrelationship of all personnel who
manage, perform or verify work affecting the quality of calibrations and tests;

Such documentation includes:

1) A clear description of the lines of responsibility in the laboratory, and is proportioned such that
adequate supervision is ensured, and

2) Job descriptions for all positions.

e) Provides supervision by persons familiar with the calibration or test methods and procedures, the
objective of the calibration or test, and the assessment of the results.

The ratio of supervisory to non-supervisory personnel ensures adequate supervision and adherence
to laboratory procedures and accepted techniques.

f) Has a technical director who has overall responsibility for the technical operation of Calscience.
The technical director certifies that personnel who perform the tests for which the laboratory is
accredited have the appropriate educational and/or technical background. Such certification is

documented.

The technical director meets the requirements specified in the Accreditation Process. (See NELAC
Section 4.1.1.1.)

g) Has a quality assurance manager who has responsibility for the quality system and its
implementation.

The quality assurance officer has direct access to the technical director and to the highest level of
management at which decisions are made regarding laboratory policy or resources.

The quality assurance manager (and/or his/her designees):
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Serves as the focal point for QA/QC activities, and is responsible for the oversight and/or review
of quality control data;

Has functions independent from laboratory operations for which she/he has quality assurance
oversight;

Is able to evaluate data objectively and perform assessments without outside (e.g., managerial)
influence;

Has documented training and/or experience in QA/QC procedures and is knowledgeable in the
guality system, as defined under NELAC;

Has a general knowledge of the analytical test methods for which data review is performed;
Arranges for and conduct internal audits as per Calscience QSM section 5.3 annually; and

Notifies Calscience management of deficiencies in the quality system and monitors corrective
action.

Nominates, by way of the “Alternates List,” deputies in case of absence of the technical director
and/or the quality assurance officer;

Calscience makes every effort to ensure the protection of its clients' information as confidential and

i)

ii)

iv)

proprietary.
Calscience is sensitive to the fact that much of the analytical work performed for clientele
may be subject to litigatory processes. Calscience, therefore, holds all information in strict
confidence with laboratory release only to the client.
Information released to entities other than the client is performed only upon written request
from the client.
Due to the investigative nature of most site assessments, analytical information may become
available to regulatory agencies or other evaluating entities during site assessment of the
laboratory for the specific purpose of attaining laboratory certifications, accreditations, or
evaluation of laboratory qualification for future work. During these occurrences, the
laboratory will make every effort to maintain the confidence of client specific information.

For purposes of qualifying for and maintaining accreditation, participates in a proficiency test program
as outlined in Chapter 2 of NELAC. Results of Calscience’s performance in rounds of proficiency
testing are available by request.

QUALITY SYSTEM — ESTABLISHMENT, AUDITS, ESSENTIAL QUALITY CONTROLS, AND
DATA VERIFICATION

Establishment

Calscience establishes and maintains quality systems based on the required elements contained in this
Manual and appropriate to the type, range and volume of environmental testing activities it undertakes.

a)
b)

c)

The elements of this quality system are documented in this quality manual.

The quality documentation is available for use by all laboratory personnel.

The laboratory defines and documents its policies and objectives for, and its commitment to accepted
laboratory practices and quality of testing services.
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d) The laboratory management ensures that these policies and objectives are documented in the quality
manual and are communicated to, understood and implemented by all laboratory personnel
concerned.

i. All staff members are issued a copy of the quality manual at the commencement of work at
Calscience. Employees read and endorse the following statement when they receive their quality
manual: “By signature below, | acknowledge that | have received a copy of Revision [number] of
Calscience’s Quality Assurance Program Manual dated [effective date of the subject manuall.
Furthermore, | agree to read and abide by the policies contained therein.”

ii. A controlled copy of the quality manual is also available at the designated data reduction areas.

e) The quality manual is maintained current under the responsibility of the quality assurance officer.
This manual is reviewed on an annual basis or more frequently, and revised as necessary. The
review process begins in January of each year, and concludes on/before March of the same year.
Where no revision is required, the manual is reissued in its entirety and review is scheduled for
January of the following year.

5.2 Quality Systems Manual (QSM)

This quality systems manual and related quality documentation state Calscience's policies and
operational procedures established in order to meet the requirements of this Standard.

This Manual lists on the title page: a document title; the laboratory's full name and address; the name,
address, and telephone number of individuals responsible for the laboratory; the name of the quality
assurance manager; the identification of all major organizational units that are covered by this quality
manual and the effective date of the version.

This quality manual and related quality documentation also contains:
a) A quality policy statement, including objectives and commitments, by top management;

i. Calscience Environmental Laboratories, Inc. (Calscience) is committed to providing the highest
quality environmental analytical services available. To ensure the production of scientifically
sound, legally defensible data of known and proven quality, an extensive Quality Assurance
program has been developed and implemented. This document, Calscience’s Quality Systems
Manual for Environmental Analytical Services, presents an overview of the essential elements of
our Quality Assurance program. Calscience has modeled this systems manual after EPA
guidelines as outlined in “Guidance for Quality Assurance Project Plans (EPA QA/G-5)", Office of
Monitoring Systems and Quality Assurance, Office of Research and Development, U.S. EPA,
EPA/240-R-02/009 December 2002. Calscience’'s QA Program is closely monitored at the
Corporate, Divisional, and Group levels, and relies on clearly defined objectives, well-documented
procedures, a comprehensive quality assurance/quality control system, and management support
for its effectiveness.

i. This QA Program Systems Manual is designed to control and monitor the quality of data
generated at Calscience. The essential elements described herein are geared toward generating
data that is in compliance with federal regulatory requirements specified under the Clean Water
Act, the Safe Drinking Water Act, the Resource Conservation and Recovery Act, the
Comprehensive Environmental Response, Compensation, and Liability Act, and applicable
amendments, and state and DoD/DoE equivalents. Although the quality control requirements of
these various programs are not completely consistent, each of the programs base data quality
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judgments on the following three types of information, the operational elements of each being
described elsewhere in this manual.

= Data which indicates the overall qualifications of the laboratory to perform environmental
analyses;

= Data which measures the laboratory’s daily performance using a specific method; and

= Data which measures the effect of a specific matrix on the performance of a method.

It is important to note that the QA guidelines presented herein will always apply unless adherence
to specific Quality Assurance Project Plans (QAPPSs) or client and/or regulatory agency specific
requirements are directed. In these cases, the elements contained within specified direction or
documentation shall supersede that contained herein.

This manual is a living document subject to periodic modifications to comply with regulatory
changes and technological advancements. All previous versions of this document are obsolete.
Users are urged to contact Calscience to verify the current revision of this document.

b) The organization and management structure of the laboratory, its place in any parent organization
and relevant organizational charts;

c)

d)

See Figure 1 Organizational Chart, and Figure 2 QA Responsibility Chart.

The relationship between management, technical operations, support services and the quality
system;

Procedures to ensure that all records required under the NELAP are retained, as well as procedures
for control and maintenance of documentation through a document control system which ensures that
all standard operating procedures, manuals, or documents clearly indicate the time period during
which the procedure or document was in force;

Ensuring a high quality work product in the environmental laboratory not only requires adherence
to the quality issues discussed in the previous sections, but also requires the ability to effectively
archive, restore, and protect the records that are generated.

ii. Procedures are in place to ensure that all records are retained. In addition, a documentation

control system is employed to clearly indicate the time period during which a standard operating
procedure, manual, or document was in force. These procedures are outlined in the laboratory
standard operating procedure SOP-T002.

All laboratory logbooks, instrument response printouts, completed analytical reports, chain-of-
custodies, and laboratory support documentation are stored for a minimum of five years. Project
specific data are stored in sequentially numbered project files and include copies of the applicable
laboratory logbooks, instrument response printouts, completed analytical reports, chain-of-
custodies, and any other pertinent supporting documentation.

iv. When complete, the project specific data are high speed optically scanned and transformed into

digital CD media. Additional copies of these records are created at the time of scanning and are
stored off-site for protection of the data. These records are stored for a minimum of five years.
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FIGURE 1: ORGANIZATIONAL CHART
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FIGURE 2: QA RESPONSIBILITY CHART
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v. Access to all systems is limited by use of log-in and password protection and is maintained by the
system administrator.

There are four forms of electronic data that are generated in the laboratory and a synopsis of the

archiving of these data follows:

LIMS Database
Backup frequency:
Backup media:
Backup software:

Backup versions kept:

Onsite copy:
Instrument Data
Backup frequency:
Backup media:
Backup software:

Backup versions kept:

Offsite copy:

Manual Data
Backup frequency:
Backup media:
Backup software:

Backup versions kept:

Offsite copy:

Hard Copy Data
Backup media:

Backup software:

Backup versions kept:

Offsite copy:

Daily

Hard Disk

MS SQL Server Backup

Ten previous versions

Redundancy by using mirrored hard drive

Weekly
Quantum 4000 DLT Raid Tape and DLT Tape
Computer Associates ArcServIT
All versions
One

Weekly
Quantum 4000 DLT Raid Tape and DLT Tape
Computer Associates ArcServIT
All versions
One

Digital CD

Xerox Pagis
All versions

One

vi. All electronic records are stored for a minimum of five years.

e) Job descriptions of key staff and reference to the job descriptions of other staff;

Calscience's Laboratory Director, through its President, is the final authority on all issues dealing

with data quality and has the authority to require that procedures be amended or discontinued, or
analytical results voided or repeated. He or she also has the authority to suspend or terminate
employees on the grounds of non-compliance with QA/QC procedures. In addition, the Laboratory
Director:

=

4

433083833

Ensures that Calscience remains current with all regulations which affects operations and
disseminate all such changes in regulatory requirements to the QA Manager, Technical
Director, and Group Leaders;

Develops and implements Calscience's QA Program which assures that all data generated will
be scientifically sound, legally defensible, and of known precision and accuracy;

Conducts annual reviews of Calscience’s QA Program;

Routinely monitors the QA Program to ensure compliance;

Develops and implement new and revised QA procedures to improve data quality;

Coordinates all laboratory accreditation efforts;

Develop and implement project specific QA plans (QAPPSs); and

Monitor in-house training on quality assurance and control.
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= Develops and implements laboratory policy in order to review all new work and ensure that it
has the appropriate facilities and resources to complete such work.

The QA Manager has full authority through the Laboratory Director in matters dealing within the
laboratory. The QA Manager can make recommendations to the Laboratory Director regarding the
suspension or termination of employees on the grounds of non-compliance with QA/QC procedures.
An alternate QA Manager is always assigned. In the absence of the primary designate, the
alternate will act in the QA Manager’s capacity with the full authority of the position as allowed by
Calscience governing documents. In addition, the QA Manager performs the following:
= Implements Calscience's QA Program;
= Monitors the QA Program within the laboratory to ensure complete compliance with its
objectives, QC procedures, holding times, and compliance with client or project specific data
guality objectives;
= Distributes performance evaluation (PE) samples on a routine basis to ensure the production
of data that meets the objectives of its QA Program;
Maintains all SOPs used at Calscience;
Maintains records and archives of all PE results, audit comments, and customer inquiries
concerning the QA program;
= Performs statistical analyses of QC data and establish controls that accurately reflect the
performance of the laboratory;
= Conducts periodic performance and system audits to ensure compliance with the elements of
Calscience’s QA Program,;

43

= Prescribes and monitor corrective action;

= Serves as in-house client representative on all project inquiries involving data quality issues;

= Coordinates data review process to ensure that thorough reviews are conducted on all project
files;

= Develops revisions to existing SOPs;

= Reports the status of in-house QA/QC to the Laboratory Director;

= Distributes new SOPs to all applicable lab areas;

= Maintains records and archives of all QA/QC data including but not limited to method detection
limit (MDL) studies, accuracy and precision control charts, and completed log books; and

= Conducts and/or otherwise ensures that an adequate level of QA/QC training is conducted

within the laboratory.

The Technical Director has full authority through the Laboratory Director in matters dealing with
technical proceedings within the laboratory. He or she can make recommendations to the
Laboratory Director regarding the suspension or termination of employees on the grounds of non-
compliance with QA/QC procedures. The Technical Director also

= Implements Calscience’s training program to ensure that all personnel are properly trained for
the tasks being performed;
Resolves technical difficulties encountered during normal operations;
Oversees all method developmental activities within Calscience;
Ensures compliance with approved methodologies, standard operating procedures (SOPs),
this manual, QAPPs, and all other governing documents; and
= Implements a system of continual improvement within Calscience, to include reviews of new

technologies that may potentially improve quality.

3338

The Group Leaders have the authority to accept or reject data based on pre-defined QC criteria.
In addition, with the approval of the QA Manager, the Group Leaders may accept data that falls
outside of normal QC limits if, in his or her professional judgment, there are technical justifications
for the acceptance of such data. The circumstances must be well documented and any need for
corrective action identified must be defined and initiated. The authority of the Group Leaders in
QC related matters results directly from the QA Manager. The Group Leaders also

= Actively support the implementation of Calscience's QA Program;

= Ensure that their employees are in full compliance with Calscience's QA Program;
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= Maintain accurate (by recommending changes to) SOPs and enforce routine compliance with
SOPs;

= Conduct technical training of new staff and when modifications are made to existing

procedures;

Perform secondary QC reviews on all data generated within their respective groups;

Maintain a work environment which emphasizes the importance of data quality; and

Provide support to all levels of Calscience Management.

333

Laboratory staff members have the authority to accept or reject data based on compliance with
well-defined QC acceptance criteria. Their supervisor must approve the acceptance of data that
falls outside the QC criteria.

Maintain a working knowledge of Calscience's QA Program;

Ensure that all data is generated in compliance with Calscience's QA Program;

Perform work in strict accordance with the SOPs;

Ensure that all documentation related to their work is complete, accurate, and legible; and
Immediately inform their supervisors of data quality problems.

433038

Project Managers

= Maintain a working knowledge of Calscience's QA Program;

= Verify that all final reports are in compliance with predetermined client- and/or project-specific
criteria;

= Ensure that all supporting documentation to a specific report is complete, accurate, and
legible; and

= Effectively track and implement systems that ensure the best available service to Calscience’s
customers.

Identification of the laboratory's approved signatories; at a minimum, the title page of the quality
manual has the signed and dated concurrence (with appropriate titles) of all responsible parties
including the QA manager, technical director, and the laboratory director;

The laboratory's procedures for achieving traceability of measurements;

A list of all test methods under which the laboratory performs its accredited testing may be found in
the Index of Standard Operating Procedures, a separate document.

Mechanisms for ensuring that the laboratory reviews all new work to ensure that it has the
appropriate facilities and resources before commencing such work;

Reference to the calibration and/or verification test procedures used;

Calibration procedures and verification of acceptability for each set of required calibrations are
defined in Section 13 (Calibration) and Section 12 (Quality Control) of each standard operating
procedure.

Procedures for handling samples received;

The generation of quality analytical data begins with the collection of the sample and, therefore, the
integrity of the sample collection process is of importance to Calscience. Samples must be collected
in such a way that foreign material is not introduced into the samples and that analytes of interest do
not escape from the samples or degrade prior to their analysis. To ensure sample integrity and
representativeness, the following items must be considered:

= Samples must be collected in appropriate containers. In general, glass containers are used for
organic analytes and polyethylene for inorganic/metal analytes;
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= Only new sample containers which are certified and documented clean in accordance with U.S.
EPA OSWER Directive No. 9240.0-0.05 specifications shall be provided by Calscience for
sample collection;

= Certain extremely hazardous samples or samples that have the potential to become extremely
hazardous will not be accepted. These include (but are not limited to)

1. Radioactive samples that exceed background levels

2. Biohazardous samples (medical wastes, body fluids, etc.)

3. Explosive samples (Flash or gunpowder, ammunition, flares, etc.)
4. Neurological or other toxic agents (Sarin, Anthrax, Ricin, etc.)

Calscience's chain-of-custody document is used to forward samples from the client to the laboratory.
As the basic elements of most all chain-of-custody (COC)documents are similar, clientele may
choose to use their own chain-of-custody document to forward samples to Calscience.

Any discrepancies in the COC must be documented on the Sample Receipt Form and resolved prior
to analysis of samples. Further guidance may be found in SOP T100 “Sample Receipt and Log-In
Procedures”.

Upon receipt by Calscience, samples proceed through an orderly processing sequence designed to
ensure continuous integrity of both the sample and its documentation from sample receipt through its
analysis and beyond.

All coolers that are received by the Sample Control Group undergo a preliminary examination in
accordance with Part A of the Sample Receipt Form. Specifically, each sample is carefully examined
for label identification, proper container (type and volume), chemical preservation when applicable,
container condition, and chain-of-custody documentation consistency with sample labels.
Discrepancies are noted on the Sample Receipt Form, the chain-of-custody and, if possible,
discussed with the client prior to his or her departure. If this is not possible, the discrepancies are
communicated to the client for resolution prior to the completion of the log-in process. The
temperature of the cooler is measured and, with other observations, is recorded in Part B of the
Sample Receipt Form. Additional comments are recorded in Part C of the Sample Receipt Form.

During the log-in process each sample is assigned a unique laboratory identification number through
a computerized Laboratory Information Management System (LIMS), which stores all essential
project information. Calscience maintains multiple security levels of access into LIMS to prevent
unauthorized tampering/release of sample and project information.

Once all analyses for a sample have been completed and the sample container is returned to Sample
Control, it shall remain in refrigerated storage for a period not less than 30 days following sample
receipt unless the client requests return/forwarding of the sample. Following the 30-day refrigerated
storage period, the samples are placed into ambient storage for another period not less than 30 days
after which the samples are bulked into drums for later disposal.

Extended storage may be requested at prevailing per sample rates.

Reference to the major equipment and reference measurement standards used as well as the
facilities and services used by the laboratory in conducting tests;

A list of major equipment is kept up-to-date on the List of Major Assets. This, as well as a list of
reference measurement standards and their certificates of calibration, is maintained by the QA
Manager or in the respective departments.

Reference to procedures for calibration, verification and maintenance of equipment;
Laboratory SOPs (T042, TO50 and T051) are available to staff for calibration, verification and
maintenance of equipment.
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n) Reference to verification practices which may include interlaboratory comparisons, proficiency testing
programs, use of reference materials and internal quality control schemes;

Instrument calibration is required to ensure that the analytical system is operating correctly and
functioning at the proper sensitivity such that required reporting limits can be met. Each instrument is
calibrated with standard solutions appropriate to the type of instrument and the linear range
established for the analytical method. The manufacturer’'s guidelines, the analytical method, and/or
the requirements of special contracts determine the frequency of calibration and the concentration of
calibration standards, whichever is most applicable. The following are very general guidelines and
are not meant to be all-inclusive. Detailed calibration procedures are specified in the SOP for each
method performed.

Gas Chromatography/Mass Spectroscopy (GC/MS): Each day prior to analysis of samples, all
GC/MS instruments are tuned with 4-bromofluorobenzene (BFB) for VOCs and
decafluorotriphenylphosphine (DFTPP) for SVOCs in accordance with the tuning criteria specified in
the applicable methods. Samples are not analyzed until the method-specific tuning requirements
have been met.

After the tuning criteria are met, the instrument is then calibrated for all target analytes and an initial
multipoint calibration curve established. Alternatively, the previous calibration curve may be used if
validated by a calibration verification (CV) standard. All target analytes are represented in the
calibration and certain key target analytes referred to as system performance calibration compounds
(SPCCs) and calibration check compounds (CCCs) are used for curve acceptance determination.
For the initial calibration to be deemed acceptable, the SPCCs and CCCs must meet established
acceptance criteria and must be re-evaluated and meet the acceptance criteria, at a minimum, every
twelve (12) hours thereafter.

Non-GC/MS Chromatography: The field of chromatography involves a variety of instrumentation and
detectors. While calibration standards and control criteria vary depending upon the type of system
and analytical methodology required for a specific analysis, the general principles of calibration apply
uniformly. Each chromatographic system is calibrated prior to sample analysis. An initial multipoint
calibration curve is generated using all target analytes. All target analytes must meet the acceptance
criteria for the calibration to be deemed acceptable. The continued validity of the initial multipoint
calibration is verified every 12 hours using a calibration verification (CV) standard containing all target
analytes. If the CV fails to meet the acceptance criteria, the system is re-calibrated and all samples
analyzed since the last acceptable CV must be re-analyzed.

Inductively Coupled Plasma Emission Spectroscopy: Initial calibration consists of a calibration blank
(CB) plus one calibration standard. The calibration is verified by the re-analysis of the standard and
initial calibration verification (ICV) standard. If the standard and the ICV fail to meet the acceptance
criteria, the initial calibration is considered invalid and is re-performed.

Continuing calibration verification (CCV) consists of a mid-concentration standard plus a calibration
blank (CB) analyzed every 10 samples and at the end of the sequence. If the CCV and/or CB fail to
meet the acceptance criteria, the instrument must be re-calibrated and all samples analyzed since the
previous acceptable CCV and/or CB must be re-analyzed.

ICP/MS Spectroscopy: Each day prior to the analysis of samples, all ICP/MS instruments undergo
mass calibration and resolution checks prior to initial calibration. Initial calibration consists of a
calibration blank (CB) and at least one calibration standard. The calibration is verified by the re-
analysis of the standard and initial calibration verification (ICV) standards. If the standard and the
ICV fail to meet the acceptance criteria, the initial calibration is considered invalid and is re-
performed.
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Continuing calibration verification (CCV) consists of a mid-concentration standard plus a calibration
blank (CB) analyzed every 10 samples and at the end of the sequence. If the CCV and/or CB fail to
meet the acceptance criteria, the instrument must be re-calibrated and all samples analyzed since the
previous acceptable CCV and/or CB must be re-analyzed.

Flame and Graphite Furnace Atomic Absorption Spectroscopy: Initial calibration consists of a
calibration blank plus a low, medium, and high calibration standard. Continuing calibration verification
(CCV) consists of midpoint calibration standard plus a calibration blank (CB) analyzed every 10
samples and at the end of the sequence. If the CCV and/or CB fail to meet the acceptance criteria,
the instrument must be re-calibrated and all samples analyzed since the previous acceptable CCV
and/or CB must be re-analyzed. |If the calibration blanks contain target analyte concentrations
exceeding the acceptance limits, the cause must be determined and corrected.

General Inorganic Analyses: General inorganic (non-metal) analyses involve a variety of instrumental
and wet chemistry techniques. While calibration procedures vary depending on the type of
instrumentation and methodology, the general principles of calibration apply universally. Each
system or method is initially calibrated using standards prior to analyses being conducted with
continual verification that the calibration remains acceptable throughout analytical processing. If
continual calibration verification fails to meet the acceptance criteria, the instrument must be re-
calibrated and all samples analyzed since the previous acceptable CCV must be re-analyzed.

Procedures to be followed for feedback and corrective action whenever testing discrepancies are
detected, or departures from documented policies and procedures occur;

These procedures may be found in SOP-T015 (Correction/Prevention of Errors in Test Records) and
SOP-T022 (Corrective/Preventive Actions).

The laboratory management arrangements for permitting exceptions and departures from
documented policies and procedures or from standard specifications;

Calscience’'s SOPs are in substantial conformity with their corresponding published method
references. Departure from approved SOPs shall be approved if necessary or appropriate due to the
nature or composition of the sample or otherwise based on the reasonable judgment of Calscience’s
Laboratory Director, Technical Director, or QA Manager. Departures shall be made on a case-by-
case basis consistent with recognized standards of the industry. In no case shall departures be
approved without written communication between Calscience and the affected client.

Procedures for dealing with complaints;

Procedures for dealing with complaints may be found in SOP-T018, Handling of Inquiries and
Complaints.

Procedures for protecting confidentiality (including national security concerns) and proprietary rights;

Calscience is sensitive to the fact that much of the analytical work performed for clientele may be
subject to litigatory processes. Calscience, therefore, holds all information in strict confidence with
laboratory release only to the client or designee. Information released to entities other than the client
is performed only upon written, facsimile or e-mail request from the client.

Due to the investigative nature of most site assessments, analytical information may become
available to regulatory agencies or other evaluating entities during site assessment of the laboratory
for the specific purpose of attaining laboratory certifications, accreditations, or evaluation of laboratory
qualification for future work. During these occurrences, the laboratory will make its best effort to
maintain the confidence of client specific information.
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s) Procedures for audits and data review;

B

Calscience participates in a wide variety of system and performance audits conducted by numerous
federal and state agencies, as well as through its major clientele. These audits are conducted to
verify that analytical data produced conforms to industry standards on a routine basis.

A System Audit is a qualitative evaluation of the measurement systems utilized at Calscience,
specifically, that Calscience has, in place, the necessary facilities, staff, procedures, equipment, and
instrumentation to generate acceptable data. This type of audit typically involves an on-site
inspection of the laboratory facility, operations, and interview of personnel by the auditing agency.

A Performance Audit verifies the ability of Calscience to correctly identify and quantitate compounds
in blind check samples. This type of audit normally is conducted by the auditing agency through
laboratory participation in round robin Performance Evaluation (PE) programs. Examples of current
PE program involvement include those offered by commercial suppliers like ERA (WS/WP/SOIL and
DMR-QA), or other inter-laboratory studies not required for certification but done to ensure laboratory
performance, as well as programs administered by major industry.

Outliers in required PE samples will be investigated and corrective actions documented using the
Corrective/Preventive Action Record.

In addition to performance and system audits conducted by auditing agencies or clients, Calscience's
QA Manager in association with the Laboratory Director regularly generates quarterly QA Reports.

A reporting system is a valuable tool for measuring the overall effectiveness of Calscience's QA
program. It serves as an instrument for evaluating the program's design, identification of problems
and trends, and planning for future needs.

The Quarterly QA Reports normally addresses the following information:

Laboratory certifications and approvals;
System and performance audits;
Performance evaluation studies;

LIMS

Performance on major contracts; and
Miscellaneous issues.

333380373

The QA goals for the following year will be included in the last Quarterly QA Report of every year.

Should the result of any audit detect a significant error, which has been identified to adversely affect
released data, the situation shall be thoroughly investigated. Corrective measures shall be enacted
to include system re-evaluation, the determined affect on released data and client notification, as
necessary. These measures shall be documented using the Corrective/Preventive Action Record.

Processes/procedures for establishing that personnel are adequately experienced in the duties they
are expected to carry out and are receiving any needed training;

Quality control begins prior to sample(s) receipt at the laboratory. The selection of well qualified
personnel, based upon education and/or experience is the first step in successful laboratory
management. A thorough screening of job applicants and selection of the best candidate to fulfill a
well-defined need is as important an aspect of a successful QA/QC program as a careful review of
analytical data.

Employee training and approval procedures used at Calscience are specified in SOP-T010,
“Employee Training”, and includes but is not limited to the following:
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A thorough understanding of the applicable regulatory method and Calscience SOP;

A review of Calscience's QA Program Manual and thorough understanding of the specifics
contained therein that are directly related to the analysis to be performed;

Instruction by the applicable Group Leader on all aspects of the analytical procedure;
Performance of analyses under supervision of experienced laboratory personnel, which shall
include analysis of blind QC check samples, when deemed appropriate;

Participation in in-house seminars on analytical methodologies and procedures;

Participation in job related seminars outside of the laboratory; and

Participation in conventions and meetings, i.e., ACS, etc.

43 48
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Ethics policy statement developed by the laboratory and processes/procedures for educating and
training personnel in their ethical and legal responsibilities including the potential punishments and
penalties for improper, unethical, or illegal actions;

A vital part of Calscience Environmental Laboratories’ analytical laboratory services is their
Laboratory Ethics Training Program. An effective program starts with an Ethics Policy Statement that
is supported by all staff, and is reinforced with initial and ongoing ethics training.

“It shall be the policy of Calscience to conduct all business with integrity and in an ethical manner. It
is a basic and expected responsibility of each staff member and manager to hold to the highest
ethical standard of professional conduct in the performance of all duties.”

A proactive ethics training program is the most effective means of deterring and detecting improper,
unethical, or illegal actions in the laboratory. There are four facets to the program: (1) clearly define
improper, unethical, and illegal actions; (2) outline elements of prevention and detection programs for
improper, unethical, or illegal actions; and (3) identify examples of inappropriate (i.e., potentially
fraudulent) laboratory practices; (4) Annual Ethics Training

Definition of Improper, Unethical, and Illegal Actions

Improper actions are defined as deviations from contract-specified or method-specified analytical
practices and may be intentional or unintentional.

Unethical or illegal actions are defined as the deliberate falsification of analytical or quality assurance
results, where failed method or contractual requirements are made to appear acceptable.

Prevention of laboratory improper, unethical, or illegal actions begins with a zero-tolerance philosophy
established by management. Improper, unethical, or illegal actions are detected through the
implementation of oversight protocols.

Prevention and Detection Program for Improper, Unethical, or lllegal Actions

Calscience management has implemented a variety of proactive measures to promote prevention
and detection of improper, unethical, or illegal activities. The following components constitute the
basic program:

= Data Integrity Standard Operating Procedure (SOP) T065

= Data Integrity Documentation Procedures

= An Ethics and Data Integrity Agreement that is read and signed by all personnel;

= Initial and annual ethics training;

= Internal audits;

= Inclusion of anti-fraud language in subcontracts;

= Analyst notation and sign-off on manual integration changes to data;

= Active use of electronic audit functions when they are available in the instrument software; and
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= A “no-fault” policy that encourages laboratory personnel to come forward and report fraudulent
activities.

A proactive, “beyond the basics” approach to the prevention of improper, unethical, or illegal actions
are a necessary part of laboratory management. As such, in addition to the requirements above,
Calscience has a designated ombudsman (data integrity officer) to whom laboratory personnel can
report improper, unethical, or illegal practices, or provide routine communication of training, lectures,
and changes in policy intended to reduce improper, unethical, or illegal actions.

Examples of Improper, Unethical, or lllegal Practices

Documentation that clearly shows how all analytical values were obtained are maintained by
Calscience and supplied to the data user as needed. To avoid miscommunication, Calscience
clearly documents all errors, mistakes, and basis for manual integrations within the project file and
case narrative as applicable. Notification is also made to the appropriate supervisor so that
appropriate corrective actions can be initiated. Gross deviations from specified procedures are
investigated for potential improper, unethical, or illegal actions, and findings of fraud are fully
investigated by senior management. Examples of improper, unethical, or illegal practices are
identified below:

= Improper use of manual integrations to meet calibration or method QC criteria (for example,
peak shaving or peak enhancement are considered improper, unethical, or illegal actions if
performed solely to meet QC requirements);

Intentional misrepresentation of the date or time of analysis (for example, intentionally resetting
a computer system’s or instrument's date and/or time to make it appear that a time/date
requirement was met);

Falsification of results to meet method requirements;

Reporting of results without analyses to support (i.e., dry-labbing);

Selective exclusion of data to meet QC criteria (for example, initial calibration points dropped
without technical or statistical justification);

Misrepresentation of laboratory performance by presenting calibration data or QC limits within
data reports that are not linked to the data set reported, or QC control limits presented within
QAPP that are not indicative of historical laboratory performance or used for batch control;
Notation of matrix inference as basis for exceeding acceptance limits (typically without
implementing corrective actions) in interference-free matrices (for example, method blanks or
laboratory control samples);

Unwarranted manipulation of computer software (for example, improper background subtraction
to meet ion abundance criteria for GC/MS tuning, chromatographic baseline manipulations);
Improper alteration of analytical conditions (for example, modifying EM voltage, changing GC
temperature program to shorter analytical run time) from standard analysis to sample analysis;
Misrepresentation of QC samples (for example, adding surrogates after sample extraction,
omitting sample preparation steps for QC samples, over- or underspiking); and

Reporting of results from the analysis of one sample for those of another.

4 443 v
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v) Reference to procedures for reporting analytical results;

Standard operating procedures pertaining to the reporting of results are available to all laboratory
personnel. They are: SOP-T009, Significant Figures, Rounding, and Reporting of Results; SOP-
T025, Reporting of Tentatively Identified Compounds (TICs); and T-026, Reporting of Data Qualifiers.

All analytical data generated within Calscience is thoroughly checked for accuracy and completeness.
The data validation process consists of data generation, reduction, and four levels of review as
described below.
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The analyst generating the analytical data has the primary responsibility for its correctness and
completeness. All data is generated and reduced following protocols specified in the appropriate
SOPs. Each analyst reviews the quality of his or her work based upon an established set of
guidelines specified in the SOPs or as specified by project requirements. The analyst reviews the
data package to ensure that:

= Holding times have not been exceeded;

= Sample preparation information is correct and complete;

= Analysis information is correct and complete;

= The appropriate procedures were employed;

= Analytical results are correct and complete;

= All associated QC is within established control limits and, if not, out-of-control forms are
completed thoroughly explaining the cause and corrective action taken;

= Any special sample preparation and analytical requirements have been met; and

= Documentation is complete, i.e., all anomalies in the preparation and analysis have been

documented; out-of-control forms, if required, are complete, etc.

The data reduction and validation steps are documented, signed, and dated by the analyst on the QC
Review coversheet accompanying each data package. This initial review step, performed by the
analyst, is designated as primary review. The analyst then forwards the data package to his or her
Group Leader, or designated data reviewer, who performs a secondary review. Secondary reviews
consist of an independent check equivalent to that of the primary review and are designed to ensure
that:

Calibration data is scientifically sound, appropriate to the method, and completely documented;
QC data is within established guidelines or reported with appropriate clarification/qualification;
Qualitative identification of sample components is correct;

Quantitative results are correct;

Documentation is complete and any anomalies properly addressed and documented;

The data is ready for incorporation into the final report package; and

The data package is complete and ready for archiving.

4330833338

A significant component of the secondary review is the documentation of any errors that have been
identified and corrected during the review process. Calscience believes that the data package that is
submitted for a secondary review should be free from errors. Errors that are discovered are
documented and formally transmitted to the appropriate Group Leader. The cause of the errors are
then addressed by additional training or clarification of procedures (SOP revisions) to ensure that
similar errors do not recur and high quality data will be generated.

Signature of Data Reviewer and the date of review document the completion of secondary reviews on
the QC Review coversheet. These constitute approval for data release and generation of analytical
report.

During both of the QC review processes, 100% of the raw data associated with the entire project is
available to the reviewer. Data packages are checked back to the raw data as deemed necessary by
the reviewer.

Following draft report generation, the report is reviewed by the Project Manager to ensure that the
data set and quality control data is complete and meets the specific requirements of the project.
When available, the data is also evaluated against historical site information. Once all requested
analytical work has been verified as complete, a final report is generated and signed by the Project
Manager.
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Following approval for release by the Project Manager, the Quality Assurance Manager or Designee
to ensure that the analytical and quality control data is correct performs a final review. The Quality
Assurance Manager may review 10% of the project files back to the raw data as an additional check.

A variety of reporting formats, from Portable Document File (PDF), normal typed reports to
computerized data tables to complex reports discussing regulatory issues are available. In general,
Calscience reports contain the following information.

Analytical Data

Analytical data is reported by sample identification (both client and laboratory) and test. Pertinent
information including date(s) sampled, received, prepared, and analyzed; any required data qualifiers
are included on each results page. The reporting limit for each method analyte is also listed.
Additional data may include Method Detection Limits (MDLS).

QC Data

A QC Summary is provided with each final report. Unless otherwise specified in a QAPP or
requested by the client, QC Summaries include results for method blanks, matrix spikes, matrix spike
duplicates, and surrogate spikes. Laboratory control sample and method blank surrogates are
routinely included if matrix interference results in a QC outlier. The effective control limits for the
reported QC values are also provided on the QC Summary as well as explanations for any QC
outliers. Case Narratives may be included as appropriate.

As required for the project, data reports from “results only” through “full CLP” will be generated and

provided. Included in this range are reports for the major DoD programs including NFESC, AFCEE,
and USACE.

Methodology

References for the preparative and analytical methodology employed is included on all preliminary or
final analytical reports.

Signatory

Final reports are ready for release to the client following review and approval by the Project Manager,
as evidenced by his/her signature on the final report cover page.

Preliminary Data

Upon client request, preliminary data shall be released prior to completion of a full QC review.
Preliminary data is subject to change pending QC review and, therefore, shall be clearly marked as
“Preliminary, QC Pending” and not include a signature of approval. This qualification is provided as
notification to the client that the data review process has not been completed yet and that the data is
subject to possible modification resulting therefrom.

Revised Data

Analytical reports that have been revised for any reason from the original sent report shall be noted
as being revised with a report note, case narrative or indication as to the revision.

Formatting
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At a minimum, an analytical report shall consist of the Report Cover Page, Analytical Results, QA/QC
Data (Default), Footnotes/Comments Page, Sample Receipt Form and COC. Paginated reports shall
be employed for all reports unless used for non-NELAP analysis.

w) A Table of Contents and applicable lists of references and glossaries, and appendices.
5.3 Audits
5.3.1 Internal Audits

The laboratory arranges streamlined quarterly and comprehensive annual internal audits to verify that its
operations continue to comply with the requirements of the laboratory’s said quality system. The quality
assurance officer plans and organizes audits as required by a predetermined schedule and requested by
management. Trained and qualified personnel, who are wherever resources permit, independent of the
activity to be audited, carry out such audits. Personnel do not audit their own activities except when it can
be demonstrated that an effective audit will be carried out. Where the audit findings cast doubt on the
correctness or validity of the laboratory's calibrations or test results, the laboratory takes immediate
corrective action and immediately notifies, in writing, any client whose work was involved.

The outcome of internal audits is included in the applicable quarterly report to management. The QA
Manager is responsible for maintaining these reports.

5.3.2 Managerial Review

Calscience management conducts an annual review of its quality system and its testing and calibration
activities to ensure its continuing suitability and effectiveness and to introduce any necessary changes or
improvements in the quality system and laboratory operations. This review takes account of reports from
managerial and supervisory personnel, the outcome of recent internal audits, assessments by external
bodies, the results of inter-laboratory comparisons or proficiency tests, any changes in the volume and
type of work undertaken, feedback from clients, corrective actions, and other relevant factors. The
laboratory shall have a procedure for review by management, and maintain records of review findings and
actions.

5.3.3 Audit Review

All audit and review findings and any corrective actions that arise from them are documented. The
laboratory management ensures that these actions are discharged within the agreed time frame as
indicated in the quality manual and/or SOPs.

5.3.4 Performance Audits

In addition to periodic audits, the laboratory ensures the quality of results provided to clients by
implementing checks to monitor the quality of the laboratory’s analytical activities. Examples of such
checks are:

a) Internal quality control procedures using statistical techniques (see Section 5.4 below);

b) Participation in proficiency testing or other interlaboratory comparisons;

c) Use of certified reference materials and/or in-house quality control using secondary reference
materials as specified in Calscience QSM Section 5.4;

d) Replicate testing using the same or different test methods;
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e) Re-testing of retained samples;

e) Correlation of results for different but related analysis of a sample (for example, total phosphorus
should be greater than or equal to orthophosphate).

5.3.5 Corrective / Preventive Actions

a) In addition to providing acceptance criteria and specific protocols for corrective/preventive actions in
SOP-T022, the laboratory implements general procedures to be followed to determine when
departures from documented policies, procedures and quality control have occurred. These
procedures include but are not limited to the following:
1) Identify the individual(s) responsible for assessing each QC data type;

2) Identify the individual(s) responsible for initiating and/or recommending corrective/preventive
actions;

3) Define how the analyst shall treat a data set if the associated QC measurements are
unacceptable;

4) Specify how out-of-control situations and subsequent corrective actions are to be documented,
and

5) Specify procedures for management (including the QA officer) to review corrective/preventive
action reports.

b) To the extent possible, sample results are reported only if all quality control measures are acceptable.
If a quality control measure is found to be out of control, and the data are to be reported, all samples
associated with the failed quality control measure are reported with the appropriate data qualifier(s).

5.4 Essential Quality Control Procedures

These general quality control principles apply, where applicable, to all testing at Calscience. The manner

in which each is implemented is dependent on the types of tests performed by the laboratory and is

further described in Appendix D and in SOP-T020 (Internal Quality Control Checks. The standards for
any given test type assures that the applicable principles are addressed:

a) All laboratories have detailed written protocols in place to monitor the following quality controls:

1) Positive and negative controls (blanks, spikes, reference toxicants, etc.) to monitor tests;

2) Tests to define the variability and/or repeatability of the laboratory results such as replicates;

3) Measures to assure the accuracy of the test method including calibration and/or continuing
calibrations, use of certified reference materials, proficiency test samples, or other measures;

4) Measures to evaluate test method capability, such as detection limits and quantitation limits or
range of applicability such as linearity;

5) Selection of appropriate formulae to reduce raw data to final results such as regression analysis,
comparison to internal/external standard calculations, and statistical analyses;

6) Selection and use of reagents and standards of appropriate quality;
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7) Measures to assure the selectivity of the test for its intended purpose; and

8) Measures to assure constant and consistent test conditions (both instrumental and
environmental) where required by the test method, such as temperature, humidity, light, or
specific instrument conditions.

b) All quality control measures are assessed and evaluated on an on-going basis, and quality control
acceptance criteria are used to determine the usability of the data. (See Appendix D.)

c) The laboratory has procedures for the development of acceptance/rejection criteria where no method
or regulatory criteria exist. (See Calscience QSM Section 11.2, Sample Acceptance Policy.)

d) The quality control protocols specified in the method manual (Calscience QSM Section 10.1.2) is
followed. Calscience ensures that the essential standards outlined in NELAC 5, Appendix D, or
mandated methods or regulations (whichever are more stringent) are incorporated into the method
manuals. When it is not apparent which is more stringent the QC in the mandated method or
regulations is to be followed.

The essential quality control measures for testing are found in Appendix D.

6.0 PERSONNEL

6.1 General Requirements for Laboratory Staff

Calscience’s testing departments have a sufficient level of personnel with the necessary education,
training, technical knowledge and experience to perform the assigned functions.

All personnel are responsible for complying with all quality assurance/quality control requirements that
pertain to their organizational/technical function. Each technical staff member must have a combination
of experience and education to adequately demonstrate a specific knowledge of their particular function
and a general knowledge of laboratory operations, test methods, quality assurance/quality control
procedures and records management.

6.2 Laboratory Management Responsibilities

In addition to Calscience QSM Section 4.2.d, the laboratory management:

a) Defines the minimum level of qualification, experience and skills necessary for all positions in the
laboratory. In addition to education and/or experience, basic laboratory skills such as using a balance

and quantitative techniques, are considered.

b) Ensures that all technical laboratory staff members demonstrate capability in the activities for which
they are responsible. Such demonstration is documented (See Appendix C).

Note: In departments with specialized “work cells” (a well-defined group of analysts that together
perform the method analysis), the group as a unit meets the above criteria and this demonstration is
fully documented.

c) Ensures that the training of each member of the technical staff is kept up-to-date (on-going) by the
following:
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1) Keeping evidence on file that demonstrates that each employee has read, understood, and is
using the latest version of the laboratory's in-house quality documentation that relates to his/her
job responsibilities.

2) Documenting training courses or workshops on specific equipment, analytical techniques, or
laboratory procedures.

3) Documenting employee attendance at training courses on ethical and legal responsibilities
including the potential punishments and penalties for improper, unethical or illegal actions.
Keeping on file evidence that demonstrates that each employee has read, acknowledges, and
understands their personal ethical and legal responsibilities including the potential punishments
and penalties for improper, unethical or illegal actions.

4) Maintains up-to-date analyst training records that contain a certification that technical personnel
have read, understood and agreed to perform the most recent version of the test method (the
approved method or standard operating procedure as defined by the laboratory document control
system, Calscience QSM Section 5.2.d) and documentation of continued proficiency by at least
one of the following once per year:

i. Acceptable performance of a blind sample (single blind to the analyst);

ii. Another demonstration of capability;

iii. Successful analysis of a blind performance sample on a similar test method using the same
technology (e.g., GC/MS volatiles by purge and trap for Methods 524.2, 624, or 5035/8260)

would only require documentation for one of the test methods;

iv. At least four consecutive laboratory control samples with acceptable levels of precision and
accuracy;

v. If i-iv cannot be performed, analysis of authentic samples with results statistically
indistinguishable from those obtained by another trained analyst.

Documents all analytical and operational activities of the laboratory;
Supervises all personnel employed by the laboratory;

Ensures that all sample acceptance criteria (Calscience QSM Section 11.0) are verified and that
samples are logged into the sample tracking system and properly labeled and stored.

Documents the quality of all data reported by the laboratory.

Develops a proactive program for the prevention and detection of improper, unethical, or illegal
actions. Components of this program could include: internal proficiency testing (single and double
blind); post-analysis electronic and magnetic tape audits; effective reward program to improve
employee vigilance and co-monitoring; and separate SOPs identifying appropriate and inappropriate
laboratory and instrument manipulation practices.

Records

Records on the relevant qualifications, training, skills and experience of the technical personnel are
maintained by the laboratory (see Calscience QSM Section 6.2.c), including records on demonstrated
proficiency for each laboratory test method, such as the criteria outlined in Calscience QSM Section
10.2.1 for chemical testing.
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PHYSICAL FACILITIES — ACCOMMODATION AND ENVIRONMENT

Environment

Laboratory accommodations, test areas, energy sources, lighting, heating and ventilation are such
that they facilitate proper performance of tests.

The environment in which these activities are undertaken does not invalidate the results or adversely
affect the required accuracy of the measurements. Particular care shall be taken when such activities
are undertaken at sites other than the permanent laboratory premises.
The laboratory shall provide for the effective monitoring, control and recording of environmental
conditions as appropriate. Such environmental conditions may include biological sterility, dust,
electromagnetic interference, humidity, main voltage, temperature, and sound and vibration levels.
In instances where monitoring or control of any of the above-mentioned items is specified in a test
method or by regulation, the laboratory meets and documents adherence to the laboratory facility
requirements.

Work Areas

There is effective separation between neighboring areas when the activities therein are incompatible
including volatile organic chemicals handling areas.

Access to and use of all areas affecting the quality of these activities are defined and controlled.

Adequate measures are taken to ensure good housekeeping in the laboratory and to ensure that any
contamination does not adversely affect data quality.

Workspaces are available to ensure an unencumbered work area. Work areas include:
1) Access and entryways to the laboratory;

2) Sample receipt areas;

3) Sample storage areas;

4) Chemical and waste storage areas; and

5) Data handling and storage areas.

EQUIPMENT AND REFERENCE MATERIALS

Calscience is furnished with all items of equipment (including reference materials) required for the
correct performance of tests for which accreditation is maintained. Note that Calscience does not use
equipment outside its permanent control.

All equipment is properly maintained, inspected, and cleaned. Maintenance procedures are
documented.

Any equipment item that has been subjected to overloading or mishandling, or that gives suspect
results, or has been shown by verification or otherwise to be defective, is taken out of service, clearly
identified and wherever possible stored at a specified place until it has been repaired and shown by
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calibration, verification or test to perform satisfactorily. The laboratory shall examine the effect of this
defect on previous calibrations or tests.

When appropriate, each item of equipment, including reference materials, is labeled, marked, or
otherwise identified to indicate its calibration status.

Records are maintained of each major item of equipment and all reference materials significant to the
tests performed. These records include documentation on all routine and non-routine maintenance
activities in assigned log books and reference material verifications.

The records include:

1) The name of the item of equipment;

2) The manufacturer's name, type identification, and serial number or other unique identification;

3) Date received and date placed in service (if available);

4) Current location, where appropriate;

5) If available, condition when received (e.g., new, used, reconditioned);

6) Copy of the manufacturer's instructions, where available;

7) Dates and results of calibrations and/or verifications and date of the next calibration and/or
verification;

8) Details of maintenance carried out to date and planned for the future; and

9) History of any damage, malfunction, modification or repair.

MEASUREMENT TRACEABILITY AND CALIBRATION

General Requirements

All measuring operations and testing equipment having an effect on the accuracy or validity of tests are
calibrated and/or verified before being put into service and on a continuing basis. The laboratory has an
established program for the calibration and verification of its measuring and test equipment. This
includes balances, thermometers and control standards.

9.2

a)

b)

Traceability of Calibration

The overall program of calibration and/or verification and validation of equipment is designed and
operated so as to ensure that measurements made by the laboratory are traceable to national
standards of measurement.

Calibration certificates indicate the traceability to national standards of measurement and provide the
measurement results and associated uncertainty of measurement and/or a statement of compliance
with an identified metrological specification. The laboratory maintains records of all such certification
in the QA office.
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c) Where traceability to national standards of measurement is not applicable, the laboratory provides
satisfactory evidence of correlation of results, for example, by participation in a suitable program of
interlaboratory comparisons, proficiency testing, or independent analysis.

9.3 Reference Standards

a) Reference standards of measurement held by the laboratory (such as Class S or equivalent weights,
or traceable thermometers) are used for calibration only and for no other purpose, unless it can be
demonstrated that their performance as reference standards has not been invalidated. A body that
can provide traceability calibrates reference standards of measurement. Where possible, this
traceability is to a national standard of measurement.

b) There is a program of calibration and verification for reference standards.

i.  Two weeks prior to their date of calibration expiration, individual thermometers are removed
from service and replaced by newly calibrated units from the supplier.

ii. Calscience keeps two sets of Class S weights on hand for use in the laboratory. One set is
used for daily calibration checks, and the second set is kept for back up use should the first
set be damaged, lost or otherwise compromised. The second set of weights is also place in
service when the daily use set is shipped off site for recalibration.

iii. Analytical balances are serviced and calibrated on a routine, annual schedule.

c) Where relevant, reference standards and measuring and testing equipment are subjected to in-
service checks between calibrations and verifications. Reference materials are traceable. Where
possible, traceability is to national or international standards of measurement, or to national or
international standard reference materials.

9.4 Calibration

Calibration requirements are divided into two parts: (1) requirements for analytical support equipment,
and (2) requirements for instrument calibration. In addition, the requirements for instrument calibration
are divided into initial instrument calibration and continuing instrument calibration verification.

9.4.1 Support Equipment

These standards apply to all devices that may not be the actual test instrument, but are necessary to
support laboratory operations. These include but are not limited to: balances, ovens, refrigerators,
freezers, incubators, water baths, temperature measuring devices (including thermometers and
thermistors), thermal/pressure sample preparation devices and volumetric dispensing devices (such as
Eppendorf®, or automatic dilutor/dispensing devices) if quantitative results are dependent on their
accuracy, as in standard preparation and dispensing or dilution into a specified volume.

a) All support equipment is maintained in proper working order. The records of all repair and
maintenance activities, including service calls is kept.

b) All support equipment is calibrated or verified at least annually, using NIST traceable references
when available, over the entire range of use. The results of such calibration are within the
specifications required of the application for which this equipment is used or:

1) The item is removed from service until repaired; or

2) The laboratory maintains records of established correction factors to correct all measurements.
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¢) Raw data records are retained to document equipment performance.

d) Prior to use on each working day, balances, ovens, refrigerators, freezers, and water baths are
checked in the expected use range, with NIST traceable references where available. The
acceptability for use or continued use is according to the needs of the analysis or application for
which the equipment is being used.

e) Mechanical volumetric dispensing devices including burettes (except Class A glassware) is checked
for accuracy on at least a quarterly use basis. Glass microliter syringes are to be considered in the
same manner as Class A glassware, comes with a certificate attesting to established accuracy or the
accuracy is initially demonstrated and documented by the laboratory.

9.4.2 Instrument Calibration

This manual specifies the essential elements that define the procedures and documentation for initial
instrument calibration and continuing instrument calibration verification to ensure that the data are of
known quality and be appropriate for a given regulation or decision. This manual does not specify
detailed procedural steps (“how to”) for calibration, but establishes the essential elements for selection of
the appropriate technique(s). This approach allows flexibility and permits the employment of a wide
variety of analytical procedures and statistical approaches currently applicable for calibration. If more
stringent standards or requirements are included in a mandated test method or by regulation, the
laboratory demonstrates that such requirements are met. If it is not apparent which standard is more
stringent, then the requirements of the regulation or mandated test method are to be followed.

Note: In the following sections, initial instrument calibration is directly used for quantitation and
continuing instrument calibration verification is used to confirm the continued validity of the
initial calibration.

9.4.2.1 Initial Instrument Calibrations

The following items are essential elements of initial instrument calibration:

a) The details of the initial instrument calibration procedures including calculations, integrations,
acceptance criteria and associated statistics are included or referenced in the test method SOP.
When initial instrument calibration procedures are referenced in the test method, the referenced
material is retained by the laboratory and is available for review.

b) Sufficient raw data records are retained to permit reconstruction of the initial instrument calibration,
e.g., calibration date, test method, instrument, analysis date, each analyte name, analyst’s initials or
signature; concentration and response, calibration curve or response factor; or unique equation or
coefficient used to reduce instrument responses to concentration.

c) Sample results are quantitated from the initial instrument calibration and may not be quantitated from
any continuing instrument calibration verification.

d) All initial instrument calibrations is verified with a standard obtained from a second manufacturer or
lot. Traceability shall be to a national standard, when available.

e) Criteria for the acceptance of an initial instrument calibration is established, e.g., correlation
coefficient or relative percent difference. The criteria used is appropriate to the calibration technique
employed.
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Results of samples not bracketed by initial calibration standards (within calibration range) are
reported as having less certainty, e.g., defined qualifiers or flags or explained in the case narrative.
As determined by the method, the lowest calibration standard is at or above the detection limit.

If the initial instrument calibration results are outside established acceptance criteria, corrective
actions are performed. Data associated with an unacceptable initial instrument calibration is not
reported.

Calibration standards include concentrations at or below the regulatory limit/decision level, if the
laboratory knows these limits/levels, unless these concentrations are below the laboratory’s
demonstrated detection limits (See Calscience QSM Section Appendix D.1.4 Detection Limits).

If a reference or mandated method does not specify the number of calibration standards, the
minimum number is two, not including blanks or a zero standard. The laboratory’s standard operating
procedure defines the number of points for establishing the initial instrument calibration.

9.4.2.2 Continuing Instrument Calibration Verification

When an initial instrument calibration is not performed on the day of analysis, the validity of the initial
calibration is verified prior to sample analyses by a continuing instrument calibration verification with each
analytical batch. The following items are essential elements of continuing instrument calibration
verification:

a)

b)

c)

d)

The details of the continuing instrument calibration procedure, calculations and associated statistics
must be included or referenced in the test method SOP.

A continuing instrument calibration verification must be repeated at the beginning and end of each
analytical batch. The concentrations of the calibration verification shall be varied within the
established calibration range. If an internal standard is used, only one continuing instrument
calibration verification must be analyzed per analytical batch.

Sufficient raw data records must be retained to permit reconstruction of the continuing instrument
calibration verification, e.g., test method, instrument, analysis date, each analyte name, concentration
and response, calibration curve or response factor, or unique equations or coefficients used to
convert instrument responses into concentrations. Continuing calibration verification records must
explicitly connect the continuing verification data to the initial instrument calibration.

Criteria for the acceptance of a continuing instrument calibration verification must be established,
e.g., relative percent difference.

If the continuing instrument calibration verification results obtained are outside established
acceptance criteria, corrective actions must be performed. If routine corrective action procedures fail
to produce a second (consecutive and immediate) calibration verification within acceptance criteria,
then the laboratory shall demonstrate performance after corrective action with two consecutive
successful calibration verifications, or a new instrument calibration must be performed. If the
laboratory has not demonstrated acceptable performance, sample analyses shall not occur until a
new initial calibration curve is established and verified.

As an exception, sample data associated with an unacceptable calibration verification may be
reported as qualified data under the following special conditions:

i. When the acceptance criteria for the continuing calibration verification are exceeded high, i.e.,
high bias and there are associated samples that are non-detects, then those non-detects may

CEL Quality Systems Manual, Page 32 of 64



Calscience Environmental Laboratories, Inc. — Quality Systems Manual — Version 5.0 — January 2007
Reference NELAC Standard Effective July 01, 2004

be reported. Otherwise the samples affected by the unacceptable calibration verification are
reanalyzed after a new calibration curve has been established, evaluated and accepted.

i.  When the acceptance criteria for the continuing calibration verification are exceeded low, i.e.,
low bias, those sample results may be reported if they exceed a maximum regulatory
limit/decision level. Otherwise the samples affected by the unacceptable verification are
reanalyzed after a new calibration curve has been established, evaluated and accepted.

10.0 TEST METHODS AND STANDARD OPERATING PROCEDURES

10.1 Methods Documentation

a) The laboratory has documented instructions on the use and operation of all relevant equipment, on
the handling and preparation of samples and for calibration and/or testing, where the absence of such
instructions could jeopardize the calibrations or tests.

b) All instructions, standards, manuals, and reference data relevant to the work of the laboratory are
maintained up-to-date and be readily available to the staff.

10.1.1 Standard Operating Procedures (SOPs)

Calscience maintains standard operating procedures that accurately reflect all phases of current
laboratory activities such as assessing data integrity, corrective actions, handling customer complaints,
and all test methods.

a) These documents, for example, may be equipment manuals provided by the manufacturer or
internally written documents.

b) The test methods may be copies of published methods as long as any changes or selected options in
the methods are documented and included in the methods manual. (See 10.1.2.)

c) Copies of all SOPs are accessible to all personnel.

d) The SOPs are organized.
e) Each SOP clearly indicates the effective date of the document, the revision number and the
signatures of the approving authorities.

10.1.2 Laboratory Method Manual(s)

a) The laboratory has and maintains an in-house methods manual for each accredited analyte or test
method.

b) This manual may consist of copies of published or referenced test methods or standard operating
procedures that have been written by the laboratory. In cases where modifications to the published
method have been made by the laboratory or where the referenced test method is ambiguous or
provides insufficient detail, these changes or clarifications are clearly described. Each test method
includes or references where applicable:

1) Identification of the test method;

2) Applicable matrix or matrices;

3) Detection limit;

4) Scope and application, including components to be analyzed;
5) Summary of the test method;
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6) Definitions;

7) Interferences;

8) Safety;

9) Equipment and supplies;

10) Reagents and standards;

11) Sample collection, preservation, shipment, and storage;

12) Quality control;

13) Calibration and standardization;

14) Procedure;

15) Calculations;

16) Method performance;

17) Pollution prevention;

18) Data assessment and acceptance criteria for quality control measures;
19) Corrective actions for out-of-control data;

20) Contingencies for handling out-of-control or unacceptable data;
21) Waste management;

22) References; and

23) Any tables, diagrams, flowcharts, and validation data.

Laboratory procedures other than preparative or analytical procedure may use a shortened format as
outlined in SOP T0O01.

10.2 Test Methods

The laboratory uses appropriate test methods and procedures for all tests and related activities within its
responsibility (including, as applicable, sample collection, sample handling, transport and storage, sample
preparation and sample analysis). The method and procedures shall be consistent with the accuracy
required, and with any standard specifications relevant to the calibrations or tests concerned.

a) When the use of specific test methods for a sample analysis is mandated or requested, only
those methods are used.

b) Where test methods are employed that are not required, as in the Performance Based
Measurement System approach, the methods are fully documented and validated (see
Calscience QSM Section 10.2.1 and Appendix C), and are available to the client and other
recipients of the relevant reports.

10.2.1 Demonstration of Capability

a)

b)

Prior to acceptance and institution of any test method, satisfactory demonstration of method capability
is required. (See Calscience QSM Section Appendix C and 6.2.b.) This demonstration does not test
the performance of the method in real world samples, but in the applicable and available clean matrix
(sample of a matrix is which no target analytes or interferences are present at concentrations that
impact the results of a specific test method), e.g., water, solids and air. In addition, for analytes that
do not lend themselves to spiking, the demonstration of capability may be performed using quality
control samples.

Continuing demonstration of method performance, as per the quality control requirements in
Appendix D (such as laboratory control samples) is required.

In cases where Calscience analyzes samples using a test method that has been in use by the
laboratory before July 1999, and there have been no significant changes in instrument type,
personnel or test method, the continuing demonstration of method performance and the analyst's
documentation of continued proficiency shall be acceptable. The laboratory shall have records on file
to demonstrate that an initial demonstration of capability is not required.
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d) In all cases, the appropriate forms, such as the Certification Statement (Appendix C), is completed
and retained by the laboratory to be made available upon request. The laboratory retains all
associated supporting data necessary to reproduce the analytical results summarized in the
Certification Statement. (See Appendix C for an example of a Certification Statement.)

e) Demonstration of capability is completed each time there is a significant change in instrument type,
personnel, or test method.

f) In departments with specialized “work cell(s)” (a group consisting of analysts with specifically defined
tasks that together perform the test method), the group as a unit must meet the above criteria and this
demonstration of capability is fully documented.

g) When a work cell is employed, and the members of the cell change, the new employee(s) must work
with an experienced analyst in that area of the work cell where they are employed. This new work
cell must demonstrate acceptable performance through acceptable continuing performance checks
(appropriate sections of Appendix D, such as laboratory control samples). Such performance is
documented and the four preparation batches following the change in personnel must not result in the
failure of any batch acceptance criteria, e.g., method blank and laboratory control sample, or the
demonstration of capability must be repeated. In addition, if the entire work cell is changed or
replaced, the new work cell must perform the demonstration of capability (Appendix C).

h) Performance of the work cell is linked to the training records of the individual members of the work
cell (See Calscience QSM Section 6.2).

10.3 Sample Aliquots

Where sampling (as in obtaining sample aliquots from a submitted sample) is carried out as part of the
test method, the laboratory shall use documented procedures and appropriate techniques to obtain
representative subsamples. Reference SOP M230 “Homogenization and Compositing of Solid, Soil and
Sediment sample” for further guidance.

10.4  Data Verification

Calculations and data transfers are subject to appropriate checks.

a) The laboratory has Standard Operating Procedures that ensure that the reported data are free from
transcription and calculation errors.

b) The laboratory has Standard Operating Procedures that ensure that all quality control measures are
reviewed, and evaluated before data are reported.

c) The laboratory has Standard Operating Procedures that address manual calculations including
manual integrations.

10.5 Documentation and Labeling of Standards and Reagents

Documented procedures exist for the purchase, receipt and storage of consumable materials used for the
technical operations of the laboratory.

a) The laboratory retains records for all standards, reagents and media including the
manufacturer/vendor, the manufacturer's Certificate of Analysis or purity (if supplied), the date of
receipt, recommended storage conditions, and an expiration date after which the material is not used,
unless the laboratory verifies its suitability for testing use.
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Original containers (such as those provided by the manufacturer or vendor) are labeled with an
expiration date.

Records are maintained on reagent and standard preparation. These records indicate traceability to
purchased stocks or neat compounds, reference to the method of preparation, date of preparation,
expiration date and preparer's initials.

All containers of prepared reagents and standards bear a unique identifier and expiration date and
are linked to the documentation requirements in Calscience QSM Section 10.5.c above.

10.6  Computers and Electronic Data Related Requirements

Where computers, automated equipment, or microprocessors are used for the capture, processing,
manipulation, recording, reporting, storage or retrieval of test data, Calscience ensures that:

a)

b)

c)

d)

e)

All requirements of the NELAC Standard (i.e., Chapter 5 of NELAC) are met;

Computer software is tested and documented to be adequate for use, e.g., internal audits, personnel
training, focus point of QA and QC;

Procedures are established and implemented for protecting the integrity of data. Such procedures
include, but are not limited to, integrity of data entry or capture, data storage, data transmission and
data processing;

Computer and automated equipment are maintained to ensure proper functioning and provided with
the environmental and operating conditions necessary to maintain the integrity of calibration and test
data; and

It establishes and implements appropriate procedures for the maintenance of security of data
including the prevention of unauthorized access to, and the unauthorized amendment of, computer
records.

11.0 SAMPLE HANDLING, SAMPLE ACCEPTANCE POLICY AND SAMPLE RECEIPT

While Calscience does not have control of field sampling activities, the following are essential to ensure
the validity of the laboratory’s data.

11.1  Sample Tracking

a)

b)

c)

The laboratory has a documented system for uniquely identifying the items to be tested, to ensure
that there can be no confusion regarding the identity of such items at any time. This system includes
identification for all samples, subsamples and subsequent extracts and/or digestates. The laboratory
assigns a unigue identification (ID) code to each sample container received in the laboratory. (The
use of container shape, size, or other physical characteristic, such as amber glass, or purple top, is
not an acceptable means of identifying the sample.)

This laboratory code is maintained as an unequivocal link with the unique field ID code assigned each
container.

The laboratory ID code is placed on the sample container as a durable label.
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The laboratory ID code is entered into the laboratory records (see Calscience QSM Section 11.3.d)
and is the link that associates the sample with related laboratory activities such as sample
preparation or calibration.

In cases where the sample collector and analyst are the same individual or the laboratory pre-assigns
numbers to sample containers, the laboratory ID code may be the same as the field ID code.

11.2  Sample Acceptance Policy

The laboratory has a written sample acceptance policy that clearly outlines the circumstances under
which samples are accepted or rejected. Data from any samples that do not meet the following criteria
are flagged in an unambiguous manner, and the nature of the variation is clearly defined. The sample
acceptance policy is available to sample collection personnel and includes, but is not limited to, the
following areas of concern:

a)

b)

c)
d)

e)

)

Proper, full, and complete documentation, that includes sample identification, the location, date and
time of collection, collector's name, preservation type, sample type and any special remarks
concerning the sample;

Proper sample labeling that includes a unique identification and a labeling system for the samples
with requirements concerning the durability of the labels (water resistant) and the use of indelible ink;

Use of appropriate sample containers;
Adherence to specified holding times;

Adequate sample volume. Sufficient sample volume must be available to perform the necessary
tests; and

Procedures to be used when samples show signs of damage, contamination or inadequate
preservation.

Samples are NOT accepted if classified as extremely hazardous, reference section 5.2 k for
examples.

11.3 Sample Receipt Protocols

a)

Upon receipt, the condition of the sample, including any abnormalities or departures from standard
condition as prescribed in the relevant test method, is recorded. All items specified in Calscience
QSM Section 11.2 above are checked.

1) All samples that require cold temperature preservation are considered acceptable if the arrival
temperature is within 2°C of the required temperature or the method-specified range. For
samples with a specified temperature of 4°C, samples with a temperature ranging from just above
the freezing temperature of water to 6°C shall be acceptable. Samples that are hand delivered to
the laboratory immediately after collection may not meet these criteria. In these cases, the
samples shall be considered acceptable if there is evidence that the chilling process has begun,
such as arrival on ice.

2) The laboratory shall implement procedures for checking chemical preservation using readily
available techniques, such as pH or free chlorine, prior to or during sample preparation or
analysis.
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With the exception of residual chlorine measurements in aquatic toxicity samples, certain
measurements, such a pH, are performed and recorded just prior to analysis.

The results of all checks are recorded.

When there is any doubt as to the item's suitability for testing, when the sample does not conform to
the description provided, and when the test required is not fully specified, the laboratory makes every
attempt to consult the client for further instruction before proceeding. The laboratory establishes
whether the sample has received all necessary preparation, or whether sample preparation has yet to
be performed. If the sample does not meet the sample receipt acceptance criteria listed in this
standard, the laboratory:

1) Retains correspondence and/or records of conversations concerning the final disposition of
rejected samples; or

2) Fully documents any decision to commence with the analysis of samples not meeting acceptance
criteria.

i. The condition of these samples is, at a minimum, noted on the chain of custody record or
transmittal form, and laboratory receipt documents.

ii. The analysis data is/are appropriately "qualified" on the final report.

The laboratory utilizes a permanent chronological record such as a logbook or electronic database to
document receipt of all sample containers.

1) This sample receipt log records the following:
i. Client/Project Name;
i. Date and time of laboratory receipt;
iii. Unigue laboratory ID code (see Calscience QSM Section 11.1); and
iv. Signature or initials of the person making the entries.

2) During the login process, the following information is linked to the log record or included as a part
of the log. If such information is recorded/documented elsewhere, that document becomes part
of the laboratory's permanent records, easily retrievable upon request, and readily available to
individuals who will process the sample. Note: The placement of the laboratory ID number on

the sample container is not considered a permanent record.

i. The field ID code that identifies each container is linked to the laboratory ID code in the
sample receipt log.

i. The date and time of sample collection is linked to the sample container and to the date and
time of receipt in the laboratory.

iii. The requested analyses (including applicable approved test method numbers) are linked to
the laboratory ID code.

iv. Any comments resulting from inspection for sample rejection are linked to the laboratory 1D
code.
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e) All documentation (i.e., memos or transmittal forms) that are conveyed to the laboratory by the
sample submitter is retained.

f) A complete chain of custody record form is maintained.
11.4  Storage Conditions

The laboratory has documented procedures and appropriate facilities to avoid deterioration,
contamination, and damage to the sample during storage, handling, preparation, and testing; any relevant
instructions provided with the item are followed. Where items must be stored or conditioned under
specific environmental conditions, these conditions are maintained, monitored, and recorded.

a) Samples are stored according to the conditions specified by preservation protocols:

1) Samples that require thermal preservation are stored under refrigeration at +/-2° of the specified
preservation temperature unless method-specified criteria exist. For samples with a specified
storage temperature of 4°C, storage at a temperature above the freezing point of water to 6°C is
acceptable.

2) Samples are stored away from all standards, reagents, food, and other potentially contaminating
sources. Samples are stored in such a manner to prevent cross contamination.

b) Sample fractions, extracts, leachates, and other sample preparation products are stored according to
Calscience QSM Section 11.4.a above or according to specifications in the test method.

c) When a sample or portion of a sample needs to be held secure (for example, for reasons of record,
safety or value, or to enable check calibrations or tests to be performed later), the laboratory has
storage and security arrangements that protect the condition and integrity of the secured items or
portions concerned.

11.5 Sample Disposal

The laboratory has standard operating procedures for the disposal of samples, digestates, leachates and
extracts or other sample preparation products.

12.0 RECORDS

The laboratory maintains a record system to suit its particular circumstances and comply with any
applicable regulations. The system produces unequivocal, accurate records that document all laboratory
activities. The laboratory retains all original observations, calculations and derived data, calibration
records and a copy of the test report for a minimum of five years.

There are two levels of sample handling: 1) sample tracking and 2) legal chain of custody protocols that
are used for evidentiary or legal purposes. All essential requirements for sample tracking (e.g., chain of
custody form) are outlined in Calscience QSM Sections 12.1, 12.2 and 12.3. Calscience has a written
SOP that describes how it will carry out legal chain of custody for example, ASTM D 4840-95 and Manual
for the Certification of Laboratories Analyzing Drinking Water, March 1997, Appendix A.

12.1  Record Keeping System and Design
The Calscience record keeping system allows historical reconstruction of all laboratory activities that

produced the analytical data. The history of the sample is readily understood through the documentation.
This includes inter-laboratory transfers of samples and/or extracts.
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The records include the identity of personnel involved in sampling, sample receipt, preparation,
calibration or testing.

All information relating to the laboratory facilities equipment, analytical test methods, and related
laboratory activities, such as sample receipt, sample preparation, or data verification, are
documented.

The record keeping system facilitates the retrieval of all working files and archived records for
inspection and verification purposes, e.g., set format for naming electronic files.

All changes to records are signed or initialed by responsible staff. The reason for the signature or
initials is clearly indicated in the records such as “sampled by,” “prepared by,” or “reviewed by.”

All generated data, except those that are generated by automated data collection systems, are
recorded directly, promptly, and legibly in permanent ink.

Entries in records are not be obliterated by methods such as erasures, overwritten files or markings.
All corrections to record-keeping errors are made by one line marked through the error. The
individual making the correction signs (or initials) and dates the correction. These criteria also apply
to electronically maintained records.

Refer to 10.6 for Computer and Electronic Data.

12.2 Records Management and Storage

a)

b)

c)

d)

All records (including those pertaining to calibration and test equipment), certificates and reports are
safely stored, and held secure and in confidence to the client. NELAP-related records are available
to the accrediting authority.

All records, including those specified in Calscience QSM Section 12.3, are retained for a minimum of
five years from generation of the last entry in the records. The laboratory maintains all information
necessary for the historical reconstruction of data. Records stored only on electronic media are
supported by the hardware and software necessary for their retrieval.

Records that are stored or generated by computers or personal computers have hard copy or write-
protected backup copies.

The laboratory has an established record management system for control of laboratory notebooks,
instrument logbooks, standards logbooks, and records for data reduction, validation storage and
reporting.

Access to archived information is documented with an access log. These records are protected
against fire, theft, loss, environmental deterioration, vermin, and in the case of electronic records,
electronic or magnetic sources.

The laboratory has a plan to ensure that the records are maintained or transferred according to the
clients’ instructions (see 4.1.8.e of NELAC) in the event that a laboratory transfers ownership or goes
out of business. In all cases, appropriate regulatory and state legal requirements concerning
laboratory records must be followed.
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12.3 Laboratory Sample Tracking

12.3.1 Sample Handling

A record of all procedures to which a sample is subjected while in Calscience’s possession is maintained.
These include but are not limited to all records pertaining to:

a)

b)

c)

d)

Sample preservation, including appropriateness of sample container and compliance with holding
time requirement;

Sample identification, receipt, acceptance or rejection, and log-in;

Sample storage and tracking, including shipping receipts, sample transmittal forms (chain of custody
form); and

Documentation procedures for the receipt and retention of test items, including all provisions
necessary to protect the integrity of samples.

12.3.2 Laboratory Support Activities

In addition to documenting all the above-mentioned activities, the following is retained:

a)

b)

c)
d)
e)
f)

)
h)

All original raw data, whether hard copy or electronic, for calibrations, samples and quality control
measures, including analysts work sheets and data output records (chromatograms, strip charts, and
other instrument response readout records);

A written description or reference to the specific test method used, which includes a description of the
specific computational steps used to translate parametric observations into a reportable analytical
value;

Copies of final reports;

Archived standard operating procedures;

Correspondence relating to laboratory activities for a specific project;

All corrective/preventive action reports, audits and audit responses;

Proficiency test results and raw data; and,

Results of data review, verification, and cross-checking procedures.

12.3.3 Analytical Records

The essential information associated with analyses, such as strip charts, tabular printouts, computer data
files, analytical notebooks, and run logs, include:

a)

b)

c)

d)

Laboratory sample ID code;

Date of analysis and time of analysis if the method-specified holding time is 72 hours or less, or when
time critical steps are included in the analysis, e.g., extractions, and incubations;

Instrument identification and instrument operating conditions/parameters (or reference to such data);

Analysis type;
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e) All manual calculations e.g., manual integrations;
f)  Analyst's or operator's initials/signature;

g) Sample preparation including cleanup, separation protocols, incubation periods or subculture, ID
codes, volumes, weights, instrument printouts, meter readings, calculations, reagents;

h) Sample analysis;
i) Standard and reagent origin, receipt, preparation, and use;
j) Calibration criteria, frequency and acceptance criteria;

k) Data and statistical calculations, review, confirmation, interpretation, assessment and reporting
conventions;

[) Quality control protocols and assessment;

m) Electronic data security, software documentation and verification, software and hardware audits,
backups, and records of any changes to automated data entries; and

n) Method performance criteria including expected quality control requirements.

12.3.4 Administrative Records

The following are maintained:

a) Personnel qualifications, experience and training records;

b) Records of demonstration of capability for each analyst; and

c) A log of names, initials and signatures for all individuals who are responsible for signing or initialing

any laboratory record.

13.0 LABORATORY REPORT FORMAT AND CONTENTS

The results of each test, or series of tests carried out by the laboratory must be reported accurately,
clearly, unambiguously and objectively. The results normally reported in a test report and include all the
information necessary for the interpretation of the test results and all information required by the method
used. Some regulatory reporting requirements or formats, such as monthly operating reports may not
require all items listed below, however, Calscience will provide all the required information to their client
for use in preparing such regulatory reports.

a) Except as discussed in 13.b, each report to an outside client includes at least the following
information (those prefaced with “where relevant” are not mandatory):

1) A title, e.g., "Analytical Report,” or "Test Certificate," "Certificate of Results" or "Laboratory
Results”;

2) Name and address of laboratory, and location where the test was carried out if different from the
address of the laboratory and phone number with name of contact person for questions;
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3) Unique identification of the certificate or report (such as serial number) and of each page, and the
total number of pages;

This requirement may be presented in several ways:

i. The total number of pages may be listed on the first page of the report as long as the
subsequent pages are identified by the unique report identification and consecutive numbers,
or

ii. Each page is identified with the unique report identification, the pages are identified as a
number of the total report pages (example: 3 of 10, or 1 of 20).

Other methods of identifying the pages in the report may be acceptable as long as it is clear to
the reader that discrete pages are associated with a specific report, and that the report contains a
specified number of pages.

4) Name and address of client, where appropriate and project name if applicable;

5) Description and unambiguous identification of the tested sample including the client identification
code;

6) ldentification of test results derived from any sample that did not meet NELAC sample
acceptance requirements such as improper container, holding time, or temperature;

7) Date of receipt of sample, date and time of sample collection, date(s) of performance test, and
time of sample preparation and/or analysis if the required holding time for either activity is less
than or equal to 72 hours;

8) Identification of the test method used, or unambiguous description of any nonstandard method
used;

9) If the laboratory collected the sample, reference to sampling procedure;

10) Any deviations from (such as failed quality control), additions to or exclusions from the test
method (such as environmental conditions), and any nonstandard conditions that may have
affected the quality of results, and including the use and definitions of data qualifiers.

11) Measurements, examinations and derived results, supported by tables, graphs, sketches, and
photographs as appropriate, and any failures identified; identify whether data are calculated on a
dry weight or wet weight basis; identify the reporting units such as pg/l or mg/kg;

12) When required, a statement of the estimated uncertainty of the test results;

13) A signature and title, or an equivalent electronic identification of the person(s) accepting
responsibility for the content of the certificate or report (however produced), and date of issue;

14) At the Calscience’s discretion, a statement to the effect that the results relate only to the items
tested or to the sample as received by the laboratory;

15) At the Calscience’s discretion, a statement that the certificate or report shall not be reproduced
except in full, without the written approval of the laboratory;

16) Clear identification of all test data provided by outside sources, such as subcontracted
laboratories, clients, etc.; and
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17) Clear identification of numerical results with values outside of quantitation limits.

Where the certificate or report contains results of tests performed by subcontractors, these results are
clearly identified by subcontractor name or applicable accreditation number.

After issuance of the report, the laboratory report remains unchanged. Material amendments to a
calibration certificate, test report or test certificate after issue may be made only in the form of a
further document, or data transfer, including the statement "Supplement to Test Report or Test
Certificate, serial number . . . [or as otherwise identified]", or equivalent form of wording. Such
amendments meet all the relevant requirements of the NELAC Standard.

Calscience notifies clients promptly, in writing, of any event such as the identification of defective
measuring or test equipment that casts doubt on the validity of results given in any calibration
certificate, test report or test certificate or amendment to a report or certificate.

The laboratory will, where clients require transmission of test results by telephone, telex, facsimile or
other electronic or electromagnetic means, follow documented procedures that ensure that the
requirements of this Standard are met and that confidentiality is preserved.

Calscience will certify that all its NELAC-certified test results reported meet all requirements of
NELAC or provide reasons and/or justification if they do not.

14.0 SUBCONTRACTING ANALYTICAL SAMPLES

When Calscience subcontracts work whether because of unforeseen circumstances (e.g. workload, need
for further expertise or temporary incapacity) or on a continuing basis (e.g. through client direction,
contractual arrangement or permanent subcontracting), this work shall be placed with a laboratory
accredited under NELAP for the tests to be performed or with a laboratory that meets applicable statutory
and requirements for performing the tests and submitting the results of tests performed. The laboratory
performing the subcontracted work shall be indicated in the final report.

a)

b)

Calscience will advise its client via written, facsimile or e-mail notification of its intention to
subcontract any portion of the testing to another party in cases when unforeseen circumstances
occur. Calscience shall gain approval by the client preferably in writing, facsimile or via e-mail
response.

Calscience may subcontract samples on a continuing basis without written, facsimile or e-mail
notification under the following (but not limited to) cases:

1) Client direction or instruction
2) Contractual specification or requirement
3) Project historical precedent

Calscience retains records demonstrating that the above requirements have been met.

15.0 OUTSIDE SUPPORT SERVICES AND SUPPLIES

Calscience does not procure outside services and supplies, other than those referred to in this Manual.
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16.0 INQUIRIES AND COMPLAINTS

Calscience SOP-T018 addresses the policies and procedures for the resolution of inquiries and
complaints received from clients or other parties about the laboratory's activities. Where an inquiry or
complaint, or any other circumstance, raises doubt concerning the laboratory's compliance with the
laboratory's policies or procedures, or with the requirements of this manual or otherwise concerning the
quality of the laboratory's calibrations or tests, the laboratory shall ensure that those areas of activity and
responsibility involved are promptly audited in accordance with NELAC Section 5.3.1. Records of the
complaint and subsequent actions are maintained.
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APPENDIX B - GLOSSARY

The following definitions are used in the text of Quality Systems. In writing this document, the following
hierarchy of definition references were used: SO 8402, ANSI/ASQC E-4, EPA’'s Quality Assurance
Division Glossary of Terms, and finally definitions developed by NELAC. The source of each definition,
unless otherwise identified, is the Quality Systems Committee.

Acceptance Criteria: Specified limits placed on characteristics of an item, process, or service defined in
requirement documents. (ASQC)

Accreditation: The process by which an agency or organization evaluates and recognizes a laboratory
as meeting certain predetermined qualifications or standards, thereby accrediting the laboratory. In the
context of the National Environmental Laboratory Accreditation Program (NELAP), this process is a
voluntary one. (NELAC)

Accrediting Authority: The Territorial, State, or Federal agency having responsibility and accountability
for environmental laboratory accreditation and which grants accreditation. (NELAC) [1.5.2.3]

Accuracy: The degree of agreement between an observed value and an accepted reference value.
Accuracy includes a combination of random error (precision) and systematic error (bias) components
which are due to sampling and analytical operations; a data quality indicator. (QAMS)

Analysis Duplicate: The second measurement of the target analyte(s) performed on a single sample or
sample preparation.

Analyst: The designated individual who performs the "hands-on" analytical methods and associated
techniques and who is the one responsible for applying required laboratory practices and other pertinent
quality controls to meet the required level of quality. (NELAC)

Analytical Reagent (AR) Grade: Designation for the high purity of certain chemical reagents and
solvents given by the American Chemical Society. (Quality Systems)

Assessment: The evaluation process used to measure or establish the performance, effectiveness, and
conformance of an organization and/or its systems to defined criteria (to the standards and requirements
of NELAC). (NELAC)

Audit: A systematic evaluation to determine the conformance to quantitative and qualitative
specifications of some operational function or activity. (EPA-QAD)

Batch: Environmental samples, which are prepared and/or analyzed together with the same process and
personnel using the same lot(s) of reagents. A preparation batch is composed of one to 20
environmental samples of the same NELAC-defined matrix, meeting the above-mentioned criteria and
with a maximum time between the start of processing of the first and last sample in the batch to be 24
hours. An analytical batch is composed of prepared environmental samples (extracts, digestates or
concentrates) which are analyzed together as a group. An analytical batch can include prepared samples
originating from various environmental matrices and can exceed 20 samples. (NELAC Quality Systems
Committee)

Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or background value and is sometimes
used to adjust or correct routine analytical results. (ASQC)
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Blind Sample: A sub-sample for analysis with a composition known to the submitter. The analyst/
laboratory may know the identity of the sample but not its composition. It is used to test the analyst’'s or
laboratory’s proficiency in the execution of the measurement process. (NELAC)

Calibration: To determine, by measurement or comparison with a standard, the correct value of each
scale reading on a meter or other device. The levels of the applied calibration standard should bracket
the range of planned or expected sample measurements. (NELAC)

Calibration Curve: The graphical relationship between the known values, such as concentrations, of a
series of calibration standards and their instrument response. (NELAC)

Calibration Method: A defined technical procedure for performing a calibration. (NELAC)
Calibration Standard: A substance or reference material used to calibrate an instrument. (QAMS)

Certified Reference Material (CRM): A reference material one or more of whose property values are
certified by a technically valid procedure, accompanied by or traceable to a certificate or other
documentation which is issued by a certifying body. (ISO Guide 30 - 2.2)

Chain of Custody Form: A record that documents the possession of the samples from the time of
collection to receipt in the laboratory. This record generally includes: the number and types of containers;
the mode of collection; collector; time of collection; preservation; and requested analyses. (NELAC)

Compromised Samples: Those samples which are improperly sampled, insufficiently documented
(chain of custody and other sample records and/or labels), improperly preserved, collected in improper
containers, or exceeding holding times when delivered to a laboratory. Under normal conditions
compromised samples are not analyzed. If emergency situations require analysis, the results must be
appropriately qualified. (NELAC)

Confirmation: Verification of the identity of a component through the use of an approach with a different
scientific principle from the original method. These may include, but are not limited to:

Second column confirmation;

Alternate wavelength;

Derivatization;

Mass spectral interpretation;

Alternative detectors; or

Additional cleanup procedures. (NELAC)

Conformance: An affirmative indication or judgment that a product or service has met the requirements
of the relevant specifications, contract, or regulation; also the state of meeting the requirements. (ANSI/
ASQC E4-1994)

Corrective Action: The action taken to eliminate the causes of an existing nonconformity, defect or
other undesirable situation in order to prevent recurrence. (ISO 8402)

Data Audit: A qualitative and quantitative evaluation of the documentation and procedures associated
with environmental measurements to verify that the resulting data are of acceptable quality (i.e., that they
meet specified acceptance criteria). (NELAC)

Data Reduction: The process of transforming raw data by arithmetic or statistical calculations, standard
curves, concentration factors, etc., and collation into a more useable form. (EPA-QAD)
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Deficiency: An unauthorized deviation from acceptable procedures or practices, or a defect in an item.
(ASQC)

Demonstration of Capability: A procedure to establish the ability of the analyst to generate acceptable
accuracy. (NELAC)

Desorption Efficiency: The mass of target analyte recovered from sampling media, usually a sorbent
tube, divided by the mass of target analyte spiked on to the sampling media expressed as a percentage.
Sample target analyte masses are usually adjusted for the desorption efficiency. (NELAC)

Detection Limit: The lowest concentration or amount of the target analyte that can be identified,
measured, and reported with confidence that the analyte concentration is not a false positive value. See
Method Detection Limit. (NELAC)

Document Control: The act of ensuring that documents (and revisions thereto) are proposed, reviewed
for accuracy, approved for release by authorized personnel, distributed properly and controlled to ensure
use of the correct version at the location where the prescribed activity is performed. (ASQC)

Duplicate Analyses: The analyses or measurements of the variable of interest performed identically on
two subsamples of the same sample. The results from duplicate analyses are used to evaluate analytical
or measurement precision but not the precision of sampling, preservation or storage internal to the
laboratory. (EPA- QAD)

Holding Times (Maximum Allowable Holding Times): The maximum times that samples may be held
prior to analysis and still be considered valid or not compromised. (40 CFR Part 136)

Inspection: An activity such as measuring, examining, testing, or gauging one or more characteristics of
an entity and comparing the results with specified requirements in order to establish whether
conformance is achieved for each characteristic. (ANSI/ ASQC E4-1994)

Internal Standard: A known amount of standard added to a test portion of a sample as a reference for
evaluating and controlling the precision and bias of the applied analytical method. (NELAC)

Instrument Blank: A clean sample (e.g., distilled water) processed through the instrumental steps of the
measurement process; used to determine instrument contamination. (EPA-QAD)

Laboratory: A body that calibrates and/or tests. (ISO 25)

Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or
QC check sample): A sample matrix, free from the analytes of interest, spiked with verified known
amounts of analytes or a material containing known and verified amounts of analytes. It is generally used
to establish intra-laboratory or analyst-specific precision and bias or to assess the performance of all or a
portion of the measurement system. (NELAC)

Laboratory Duplicate: Aliquots of a sample taken from the same container under laboratory conditions
and processed and analyzed independently. (NELAC)

Limit of Detection (LOD): The lowest concentration level that can be determined by a single analysis
and with a defined level of confidence to be statistically different from a blank. See also Method
Detection Limit, Detection Limit, and Quantitation Limit. (Analytical Chemistry, 55, p. 2217, December
1983, modified)

Manager (however named): The individual designated as being responsible for the overall operation, all
personnel, and the physical plant of the environmental laboratory. A supervisor may report to the
manager. In some cases, the supervisor and the manager may be the same individual. (NELAC)
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Matrix: The component or substrate that contains the analyte of interest. For purposes of batch and QC
requirement determinations, the following matrix distinctions shall be used:

e Aqueous: Any aqueous sample excluded from the definition of Drinking Water matrix or
Saline/Estuarine source. Includes surface water, groundwater, effluents, and TCLP or other extracts.

e Drinking Water: Any aqueous sample that has been designated a potable or potential potable water
source.

e Saline/Estuarine: Any aqueous sample from an ocean or estuary, or other salt water source such as
the Great Salt Lake.

e Non-aqueous Liquid: Any organic liquid with <15% settleable solids.

e Biological Tissue: Any sample of a biological origin such as fish tissue, shellfish, or plant material.
Such samples shall be grouped according to origin.

e Solids: Includes soils, sediments, sludges and other matrices with >15% settleable solids.

e Chemical Waste: A product or by-product of an industrial process that results in a matrix not
previously defined.

e Air: Whole gas or vapor samples including those contained in flexible or rigid wall containers and the
extracted concentrated analytes of interest from a gas or vapor that are collected with a sorbent tube,
impinger solution, filter or other device. (NELAC)

Matrix Spike (spiked sample or fortified sample): A sample prepared by adding a known mass of
target analyte to a specified amount of matrix sample for which an independent estimate of target analyte
concentration is available. Matrix spikes are used, for example, to determine the effect of the matrix on a
method's recovery efficiency. (QAMS)

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): A second replicate matrix
spike prepared in the laboratory and analyzed to obtain a measure of the precision of the recovery for
each analyte. (QAMS)

May: Denotes permitted action, but not required action. (NELAC)
Media: Material that supports the growth of a microbiological culture.

Method Blank: A sample of a matrix similar to the batch of associated samples (when available) that is
free from the analytes of interest and is processed simultaneously with and under the same conditions as
samples through all steps of the analytical procedures, and in which no target analytes or interferences
are present at concentrations that impact the analytical results for sample analyses. (NELAC)

Method Detection Limit: The minimum concentration of a substance (an analyte) that can be measured
and reported with 99% confidence that the analyte concentration is greater than zero and is determined
from analysis of a sample in a given matrix containing the analyte. (40 CFR Part 136 Appendix B)

Must: Denotes a requirement that must be met. (Random House College Dictionary)

National Accreditation Database: The publicly accessible database listing the accreditation status of all
laboratories participating in NELAP. (NELAC)

National Environmental Laboratory Accreditation Conference (NELAC): A voluntary organization of
State and Federal environmental officials and interest groups purposed primarily to establish mutually
acceptable standards for accrediting environmental laboratories. A subset of NELAP. (NELAC)

National Environmental Laboratory Accreditation Program (NELAP): The overall National
Environmental Laboratory Accreditation Program of which NELAC is a part. (NELAC)
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Negative Control: Measures taken to ensure that a test, its components, or the environment do not
cause undesired effects, or produce incorrect test results. (NELAC)

Objective Evidence: Any documented statement of fact, other information, or record, either quantitative
or qualitative, pertaining to the quality of an item or activity, based on observations, measures, or tests
that can be verified. (ASQC)

Performance Audit: The routine comparison of independently obtained qualitative and quantitative
measurement system data with routinely obtained data in order to evaluate the proficiency of an analyst
or laboratory. (NELAC)

Performance Based Measurement System (PBMS): A set of processes wherein the data quality
needs, mandates or limitations of a program or project are specified and serve as criteria for selecting
appropriate test methods to meet those needs in a cost-effective manner. (NELAC)

Positive Control: Measures taken to ensure that a test and/or its components are working properly and
producing correct or expected results from positive test subjects. (NELAC)

Precision: The degree to which a set of observations or measurements of the same property, obtained
under similar conditions, conform to themselves; a data quality indicator. Precision is usually expressed
as standard deviation, variance or range, in either absolute or relative terms. (NELAC)

Preservation: Refrigeration and/or reagents added at the time of sample collection (or later) to maintain
the chemical and/or biological integrity of the sample. (NELAC)

Proficiency Testing: A means of evaluating a laboratory’s performance under controlled conditions
relative to a given set of criteria through analysis of unknown samples provided by an external source.
(NELAC) [2.1]

Proficiency Testing Program: The aggregate of providing rigorously controlled and standardized
environmental samples to a laboratory for analysis, reporting of results, statistical evaluation of the results
and the collective demographics and results summary of all participating laboratories. (NELAC)

Proficiency Test Sample (PT): A sample, the composition of which is unknown to the analyst and is
provided to test whether the analyst/laboratory can produce analytical results within specified acceptance
criteria. (QAMS)

Protocol: A detailed written procedure for field and/or laboratory operation (e.g., sampling, and analysis)
which must be strictly followed. (EPA- QAD)

Pure Reagent Water: Shall be water (defined by national or international standard) in which no target
analytes or interferences are detected as required by the analytical method. (NELAC)

Quality Assurance: An integrated system of activities involving planning, quality control, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence. (QAMS)

Quality Assurance (Project) Plan (QAPP): A formal document describing the detailed quality control
procedures by which the quality requirements defined for the data and decisions pertaining to a specific
project are to be achieved. (EPA-QAD)

Quality Control: The overall system of technical activities whose purpose is to measure and control the
quality of a product or service so that it meets the needs of users. (QAMS)
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Quality Control Sample: An uncontaminated sample matrix with known amounts of analytes from a
source independent from the calibration standards. It is generally used to establish intra-laboratory or
analyst specific precision and bias or to assess the performance of all or a portion of the measurement
system. (EPA-QAD)

Quality Manual: A document stating the management policies, objectives, principles, organizational
structure and authority, responsibilities, accountability, and implementation of an agency, organization, or
laboratory, to ensure the quality of its product and the utility of its product to its users. (NELAC)

Quality System: A structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
organization for ensuring quality in its work processes, products (items), and services. The quality system
provides the framework for planning, implementing, and assessing work performed by the organization
and for carrying out required QA and QC. (ANSI/ ASQC E-41994)

Quantitation Limits: Levels, concentrations, or quantities of a target variable (e.g., target analyte) that
can be reported at a specific degree of confidence. (NELAC)

Range: The difference between the minimum and the maximum of a set of values. (EPA-QAD)

Raw Data: Any original factual information from a measurement activity or study recorded in a laboratory
notebook, worksheets, records, memoranda, notes, or exact copies thereof that are necessary for the
reconstruction and evaluation of the report of the activity or study. Raw data may include photography,
microfilm or microfiche copies, computer printouts, magnetic media, including dictated observations, and
recorded data from automated instruments. If exact copies of raw data have been prepared (e.g., tapes
which have been transcribed verbatim, data and verified accurate by signature), the exact copy or exact
transcript may be submitted. (EPA-QAD)

Reagent Blank (method reagent blank): A sample consisting of reagent(s), without the target analyte
or sample matrix, introduced into the analytical procedure at the appropriate point and carried through all
subsequent steps to determine the contribution of the reagents and of the involved analytical steps.
(QAMS)

Record Retention: The systematic collection, indexing and storing of documented information under
secure conditions. (EPA-QAD)

Reference Material: A material or substance one or more properties of which are sufficiently well
established to be used for the calibration of an apparatus, the assessment of a measurement method, or
for assigning values to materials. (ISO Guide 30- 2.1)

Reference Method: A method of known and documented accuracy and precision issued by an
organization recognized as competent to do so. (NELAC)

Reference Standard: A standard, generally of the highest metrological quality available at a given
location, from which measurements made at that location are derived. (VIM-6.08)

Reference Toxicant: The toxicant used in performing toxicity tests to indicate the sensitivity of a test
organism and to demonstrate the laboratory’s ability to perform the test correctly and obtain consistent
results (see Chapter 5, Appendix D, Section 2.1.f). (NELAC)

Replicate Analyses: The measurements of the variable of interest performed identically on two or more
sub-samples of the same sample within a short time interval. (NELAC)

Requirement: Denotes a mandatory specification; often designated by the term “shall”. (NELAC)
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Sampling Media: Material used to collect and concentrate the target analytes(s) during air sampling
such as solid sorbents, filters, or impinger solutions.

Selectivity: (Analytical chemistry) The capability of a test method or instrument to respond to a target
substance or constituent in the presence of non-target substances. (EPA-QAD)

Sensitivity: The capability of a method or instrument to discriminate between measurement responses
representing different levels (e.g., concentrations) of a variable of interest. (NELAC)

Shall: Denotes a requirement that is mandatory whenever the criterion for conformance with the
specification requires that there be no deviation. This does not prohibit the use of alternative approaches
or methods for implementing the specification so long as the requirement is fulfilled. (ANSI)

Should: Denotes a guideline or recommendation whenever noncompliance with the specification is
permissible. (ANSI)

Spike: A known mass of target analyte added to a blank sample or sub-sample; used to determine
recovery efficiency or for other quality control purposes. (NELAC)

Standard: The document describing the elements of laboratory accreditation that has been developed
and established within the consensus principles of NELAC and meets the approval requirements of
NELAC procedures and policies. (ASQC)

Standard Operating Procedure (SOP): A written document which details the method of an operation,
analysis or action whose techniques and procedures are thoroughly prescribed and which is accepted as
the method for performing certain routine or repetitive tasks. (QAMS)

Standardized Reference Material (SRM): A certified reference material produced by the U.S. National
Institute of Standards and Technology or other equivalent organization and characterized for absolute
content, independent of analytical method. (EPA-QAD)

Supervisor (however named): The individual(s) designated as being responsible for a particular area or
category of scientific analysis. This responsibility includes direct day-to-day supervision of technical
employees, supply and instrument adequacy and upkeep, quality assurance/quality control duties and
ascertaining that technical employees have the required balance of education, training and experience to
perform the required analyses. (NELAC)

Surrogate: A substance with properties that mimic the analyte of interest. It is unlikely to be found in
environment samples and is added to them for quality control purposes. (QAMS)

Systems Audit (also Technical Systems Audit): A thorough, systematic, qualitative on-site
assessment of the facilities, equipment, personnel, training, procedures, record keeping, data validation,
data management, and reporting aspects of a total measurement system. (EPA-QAD)

Technical Director: Individual(s) who has overall responsibility for the technical operation of the
environmental testing laboratory. (NELAC)

Test: A technical operation that consists of the determination of one or more characteristics or
performance of a given product, material, equipment, organism, physical phenomenon, process or
service according to a specified procedure. The result of a test is normally recorded in a document
sometimes called a test report or a test certificate. (ISO/IEC Guide 2-12.1, amended)

Test Method: An adoption of a scientific technique for a specific measurement problem, as documented
in a laboratory SOP. (NELAC)
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Testing Laboratory: Laboratory that performs tests. (ISO/ IEC Guide 2 - 12.4)

Test Sensitivity/Power: The minimum significant difference (MSD) between the control and test
concentration that is statistically significant. It is dependent on the number of replicates per
concentration, the selected significance level, and the type of statistical analysis (see Chapter 5,
Appendix D, Section 2.4.a). (NELAC)

Tolerance Chart: A chart in which the plotted quality control data is assessed via a tolerance level (e.g.
+/- 10% of a mean) based on the precision level judged acceptable to meet overall quality/data use
requirements instead of a statistical acceptance criteria (e.g. +/- 3 sigma) (applies to radiobioassay
laboratories). (ANSI)

Traceability: The property of a result of a measurement whereby it can be related to appropriate
standards, generally international or national standards, through an unbroken chain of comparisons.
(VIM - 6.12)

Validation: The process of substantiating specified performance criteria. (EPA- QAD)

Verification: Confirmation by examination and provision of evidence that specified requirements have
been met. (NELAC)

NOTE: In connection with the management of measuring equipment, verification provides a means for
checking that the deviations between values indicated by a measuring instrument and corresponding
known values of a measured quantity are consistently smaller than the maximum allowable error defined
in a standard, regulation or specification peculiar to the management of the measuring equipment.

The result of verification leads to a decision either to restore in service, to perform adjustment, to repair,
to downgrade, or to declare obsolete. In all cases, it is required that a written trace of the verification
performed shall be kept on the measuring instrument's individual record.

Work Cell: A well-defined group of analysts that together perform the method analysis. The members of
the group and their specific functions within the work cell must be fully documented. (NELAC)

Sources:
American Society for Quality Control (ASQC), Definitions of Environmental Quality Assurance Terms,
1996

American National Standards Institute (ANSI), Style Manual for Preparation of Proposed American
National Standards, Eighth Edition, March 1991

ANSI/ASQC E4, 1994

ANSI N42.23- 1995, Measurement and Associated Instrument Quality Assurance for Radiobioassay
Laboratories

International Standards Organization (ISO) Guides 2, 30, 8402

International Vocabulary of Basic and General Terms in Metrology (VIM): 1984. Issued by BIPM, IEC,
ISO and OIML

National Institute of Standards and Technology (NIST)
National Environmental Laboratory Accreditation Conference (NELAC), July 1998 Standards

Random House College Dictionary

CEL Quality Systems Manual, Page 56 of 64



Calscience Environmental Laboratories, Inc. — Quality Systems Manual — Version 5.0 — January 2007
Reference NELAC Standard Effective July 01, 2004

U.S. EPA Quality Assurance Management Section (QAMS), Glossary of Terms of Quality Assurance
Terms, 8/31/92 and 12/6/95

U.S. EPA Quality Assurance Division (QAD)
40 CFR, Part 136

Webster's New World Dictionary of the American Language
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APPENDIX C - DEMONSTRATION OF CAPABILITY

Cl1 PROCEDURE FOR DEMONSTRATION OF CAPABILITY

A demonstration of capability (DOC) must be made prior to using any test method, and at any time there
is a change in instrument type, personnel or test method. (See NELAC 10.2.1.)

Note: Where tests are performed by specialized “work cells” (a well-defined group of analysts that
together perform the method analysis), the work cell as a unit meets the above criteria and this
demonstration is fully documented.

In general, this demonstration does not test the performance of the method in real world samples, but in
the applicable and available clean matrix (a sample of a matrix in which no target analytes or
interferences are present at concentrations that impact the results of a specific test method), e.g., water,
solids and air. However, before any results are reported using this method, actual sample spike results
may be used to meet this standard, i.e., at least four consecutive matrix spikes within the last twelve
months. In addition, for analytes that do not lend themselves to spiking, e.g., TSS, the demonstration of
capability may be performed using quality control samples.

All demonstrations shall be documented through the use of the form in this appendix.

The following steps, which are adapted from the EPA test methods published in 40 CFR Part 136,
Appendix A, are performed if required by mandatory test method or regulation. Note: For analytes for
which spiking is not an option and for which quality control samples are not readily available, the 40 CFR
approach is one way to perform this demonstration. The laboratory documents that other approaches to
DOC are adequate, and this is documented in the laboratory’s Quality Manual.

a) A quality control sample is obtained from an outside source. If not available, the QC sample may be
prepared by the laboratory using stock standards that are prepared independently from those used in
instrument calibration.

b) The analyte(s) is diluted in a volume of clean matrix sufficient to prepare four aliquots at the
concentration specified, or if unspecified, to a concentration approximately 10 times the method-
stated or laboratory-calculated method detection limit.

c) At least four aliquots are prepared and analyzed according to the test method either concurrently or
over a period of days.

d) Using all of the results, the mean recovery ( X ) is calculated in the appropriate reporting units (such
as ug/L) and the standard deviations of the population sample (n-1) (in the same units) for each
parameter of interest. When it is not possible to determine mean and standard deviations, such as
for presence/absence and logarithmic values, the laboratory will assess performance against
established and documented criteria.

e) Compare the information from (d) above to the corresponding acceptance criteria for precision and
accuracy in the test method (if applicable) or in laboratory-generated acceptance criteria (if there are
no established mandatory criteria). If all parameters meet the acceptance criteria, the analysis of
actual samples may begin. If any one of the parameters do not meet the acceptance criteria, the
performance is unacceptable for that parameter.

f)  When one or more of the tested parameters fail at least one of the acceptance criteria, the analyst
must proceed according to 1) or 2) below.
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1) Locate and correct the source of the problem and repeat the test for all parameters of interest
beginning with c) above.

2) Beginning with c) above, repeat the test for all parameters that failed to meet criteria. Repeated
failure, however, will confirm a general problem with the measurement system. If this occurs,
locate and correct the source of the problem and repeat the test for all compounds of interest
beginning with c).

C.2 CERTIFICATION STATEMENT
The following certification statement shall be used to document the completion of each demonstration of

capability. A copy of the certification statement shall be retained in the personnel records of each
affected employee (see Calscience QSM Section 6.3 and 12.3.4.b.).
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Demonstration of Capability
Certification Statement

Date: Page of
Laboratory Name:

Laboratory Address:

Analyst(s) Name(s):

Matrix:
(examples: laboratory pure water, soil, air, solid, biological tissue)

Method number, SOP#, Rev #, and Analyte, or Class of Analytes or Measured Parameters:
(examples: barium by 200.7, trace metals by 6010, benzene by 8021, etc.)

We, the undersigned, CERTIFY that:

1. The analysts identified above, using the cited test method(s), which is in use at this facility for the
analyses of samples under the National Environmental Laboratory Accreditation Program, have met the
Demonstration of Capalbility.

2. The test method(s) was performed by the analyst(s) identified on this certification.

3. A copy of the test method(s) and the laboratory-specific SOPs are available for all personnel on-site.

4. The data associated with the demonstration capability are true, accurate, complete and self-
explanatory (1).

5. All raw data (including a copy of this certification form) necessary to reconstruct and validate these
analyses have been retained at the facility, and that the associated information is well organized and
available for review by authorized assessors.

Technical Director's Name and Title Signature Date

Quality Assurance Officer's Name Signature Date
This certification form must be completed each time a demonstration of capability study is completed.

True: Consistent with supporting data.

Accurate: Based on good laboratory practices consistent with sound scientific principles/practices.

Complete: Includes the results of all supporting performance testing.

Self-explanatory: Data properly labeled and stored so that the results are clear and require no additional explanation.

(Note: Form may be modified so long as the
essential items are included in the updated form)
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APPENDIX D - ESSENTIAL QUALITY CONTROL REQUIREMENTS

The quality control protocols specified by the laboratory’s method manual (10.1.2) shall be followed. The
laboratory shall ensure that the essential standards outlined in Appendix D are incorporated into their
method manuals.

All quality control measures shall be assessed and evaluated on an ongoing basis and quality control
acceptance criteria shall be used to determine the validity of the data. The laboratory shall have
procedures for the development of acceptance/rejection criteria where no method or regulatory criteria
exists.

The requirements from the body of Chapter 5, e.g., Section 5.4, apply to all types of testing. The specific
manner in which they are implemented is detailed in each of the sections of this Appendix, i.e., chemical
testing.

D.1 CHEMICAL TESTING
D.1.1 Positive and Negative Controls
a) Negative Controls

1) Method Blanks - Shall be performed at a frequency of one per preparation batch of samples per
matrix type. The results of this analysis shall be one of the QC measures to be used to assess
the batch. The source of contamination must be investigated and measures taken to correct,
minimize or eliminate the problem if

i) the blank contamination exceeds a concentration greater than 1/10 of the measured
concentration of any sample in the associated sample batch or

i) the blank contamination exceeds the concentration present in the samples and is greater
than 1/10 of the specified regulatory limit.

Any sample associated with the contaminated blank shall be reprocessed for analysis or the results
reported with appropriate data qualifying codes.

b) Positive Controls

1) Laboratory Control Sample (LCS) - (QC Check Samples) Shall be analyzed at a minimum of 1
per preparation batch of 20 or less samples per matrix type, except for analytes for which spiking
solutions are not available such as total suspended solids, total dissolved solids, total volatile
solids, total solids, pH, color, odor, temperature, dissolved oxygen or turbidity. The results of
these samples shall be used to assess the batch. NOTE: The matrix spike (see 2 below) may be
used in place of this control as long as the acceptance criteria are as stringent as for the LCS.

2) Matrix Spikes (MS) - Shall be performed at a frequency of one out of every 20 samples per matrix
type prepared over time, except for analytes for which spiking solutions are not available such as,
total suspended solids, total dissolved solids, total volatile solids, total solids, pH, color, odor,
temperature, dissolved oxygen or turbidity. The selected sample(s) shall be rotated among client
samples so that various matrix problems may be noted and/or addressed. Poor performance in a
matrix spike may indicate a problem with the sample composition and shall be reported to the
client whose sample was used for the spike.

3) Surrogates - Surrogate compounds must be added to all samples, standards, and blanks, for all
organic chromatography methods except when the matrix precludes its use or when a surrogate
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is not available. Poor surrogate recovery may indicate a problem with the sample composition
and shall be reported to the client whose sample produced the poor recovery.

4) If the mandated or requested test method does not specify the spiking components, the
laboratory shall spike all reportable components to be reported in the Laboratory Control Sample
and Matrix Spike. However, in cases where the components interfere with accurate assessment
(such as simultaneously spiking chlordane, toxaphene, and PCBs in Method 608), the test
method has an extremely long list of components or components that are incompatible, a
representative number (minimum of 10%) of the listed components may be used to control the
test method. The selected components of each spiking mix shall represent all chemistries,
elution patterns and masses, permit-specified analytes, and other client-requested components.
However, the laboratory shall ensure that all reported components are used in the spike mixture
within a two-year time period.

D.1.2 Analytical Variability/Reproducibility

Matrix Spike Duplicates (MSDs) or Laboratory Duplicates - Shall be analyzed at a minimum of 1 in 20
samples per matrix type per sample extraction or preparation method. The laboratory shall document its
procedure to select the use of appropriate type of duplicate. The selected sample(s) shall be rotated
among client samples so that various matrix problems may be noted and/or addressed. Poor
performance in the duplicates may indicate a problem with the sample composition and shall be reported
to the client whose sample was used for the duplicate.

D.1.3 Method Evaluation
In order to ensure the accuracy of the reported result, the following procedures shall be in place:

a) Demonstration of Analytical Capability - (Section 10.2.1) shall be performed initially (prior to the
analysis of any samples) and with a significant change in instrument type, personnel, matrix or test
method.

b) Calibration - Calibration protocols specified in Section 9.4 shall be followed.

c) Proficiency Test Samples - The results of such analyses (4.2.j or 5.3.4) shall be used by the
laboratory to evaluate the ability of the laboratory to produce accurate data.

D.1.4 Detection Limits

The laboratory shall utilize a test method that provides a detection limit that is appropriate and relevant for
the intended use of the data. Detection limits shall be determined by the protocol in the mandated test
method or applicable regulation, e.g., Method Detection Limit (MDL). If the protocol for determining
detection limits is not specified, the selection of the procedure must reflect instrument limitations and the
intended application of the test method.

a) A detection limit study is not required for any component for which spiking solutions or quality control
samples are not available such as temperature.

b) The detection limit shall be initially determined for the compounds of interest in each test method in a
matrix in which there are not target analytes nor interferences at a concentration that would impact
the results or the detection limit must be determined in the matrix of interest (see definition of matrix).

c) Detection limits must be determined each time there is a change in the test method that affects how
the test is performed, or when a change in instrumentation occurs that affects the sensitivity of the
analysis.
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All samples processing steps of the analytical method shall be included in the determination of the
detection limit.

All procedures used must be documented. Documentation must include the matrix type. All
supporting data must be retained.

The laboratory must have established procedures to relate detection limits with quantitation limits.

The test method’s quantitation limits must be established and must be above the detection limits.

D.1.5 Data Reduction

The procedures for data reduction, such as use of linear regression, shall be documented.

D.1.6 Quality of Standards and Reagents

a)

b)

The source of standards shall comply with 9.2.
Reagent Quality, Water Quality and Checks:

1) Reagents - In methods where the purity of reagents is not specified, analytical reagent grade
shall be used. Reagents of lesser purity than those specified by the test method shall not be
used. The labels on the container should be checked to verify that the purity of the reagents
meets the requirements of the particular test method. Such information shall be documented.

2) Water - The quality of water sources shall be monitored and documented and shall meet method
specified requirements.

3) The laboratory will verify the concentration of titrants in accordance with written laboratory
procedures.

D.1.7 Selectivity

a)

b)

c)

Absolute retention time and relative retention time aid in the identification of components in
chromatographic analyses and to evaluate the effectiveness of a column to separate constituents.
The laboratory shall develop and document acceptance criteria for retention time windows.

A confirmation shall be performed to verify the compound identification when positive results are
detected on a sample from a location that has not been previously tested by the laboratory. Such
confirmations shall be performed on organic tests such as pesticides, herbicides, or acid extractable
or when recommended by the analytical test method except when the analysis involves the use of a
mass spectrometer. Confirmation is required unless stipulated in writing by the client. All
confirmation shall be documented.

The laboratory shall document acceptance criteria for mass spectral tuning.

D.1.8 Constant and Consistent Test Conditions

a)

b)

The laboratory shall assure that the test instruments consistently operate within the specifications
required of the application for which the equipment is used.

Glassware Cleaning - Glassware shall be cleaned to meet the sensitivity of the test method.

Any cleaning and storage procedures that are not specified by the test method shall be documented
in laboratory records and SOPs.
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This Quality Manual was designed to meet 2003 NELAP (National Environmental Laboratory
Accreditation Program) standards and supports assessment programs and/or certifications with the
following agencies:

ATL
Certifying Agency Certificate Basis of Certification/Approval
# B
California DOH . L
(Primary NELAP) 02110CA Onsite assessment (biennial) and WP PTs
Florida DOH . Lo .
(Primary NELAP) E&7680 Onsite assessment (biennial) and SOP Review
New Jersey DEP . L ,
(Primary NELAP) CA004 Onsite assessment (biennial) and SOP Review
Louisiana DEQ 02089 SOP Review, WP PTs, Secondary NELAP
gg";{"”k State 11291 NY PTs, QAM (Secondary NELAP)
State of Utah DOH 9166389892 | QAM, Secondary NELAP
U.S. Navy NA DOD Quality System Manual for Environmental Laboratories v.2/
NFESC/IR/QA Recognition of NELAP Accreditation
Arkansas DEQ 03-084-0 QAM, PT, MDL Review
Pennsylvania State
Dept. Health 68-690

MANAGEMENT QUALITY POLICY STATEMENT

At ATL, we strive to be the BEST in everything that we do. Our very existence is based on our
continued ability to provide innovative, dependable, and cost effective environmental services to our
clients. We CARE about our clients as well as our co-workers and manage our daily activities to build
relationships based on mutual TRUST, HONESTY, and RESPECT. We are LEADERS in our field
and accept the risks associated with building new frontiers in our professional lives. Our strength comes
from our TEAMS for through them we can achieve our goals. This Quality Assurance Manual defines
and documents the core systems surrounding good professional as well as laboratory best practices for
all staff. The management signatures below represent our commitment to continually define, assess, and
improve the quality systems, which provide the basic infrastructure in support of these goals.

ZLo /06

CEO, Laboratory‘I{ GTor (Technical D1rector i) Daté

Heidi C. Hayes %/m 7 /100t
VP, Director @yﬁness Dev opaient (@oﬁmcal Director II) Date
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Quality Assurance Manager / Date

The Air Toxics Limited Quality Assurance Manual is effective as of the date of the signature of the Laboratory Director.

AIR TOXICS LIMITED
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1.0 INTRODUCTION

The Air Toxics Limited (ATL) Quality Manual
describes the Quality Assurance (QA) program
and Quality Control (QC) procedures used to
ensure that data of known and documented
quality are produced. It is designed to be used as
a manual that outlines the process by which we
ensure that the customer expectations are met,
and hence, the quality goal is met. ISO/EC
Guide  17025-General — Requirements  for
Competence of Calibration and Testing
Laboratories are incorporated wherever possible,
however the primary guidance document is
Chapter 5: Quality Systems as published in the
June 5, 2003 NELAP Standard.

The Quality Manual contains a discussion of the
following topics:

Introduction: The quality objective is discussed
along with management and information systems
in support of the objective.

Organization:  Staff  qualifications  and
responsibilities, = management  organization,
laboratory facilities, and equipment are detailed
in this section.

Quality Assurance Program: This section deals
with project management, standard operating
procedures, staff members’ training, evaluation
and documentation of adherence to quality
assurance and quality control requirements,
corrective action system, and health and safety.

Quality Objectives: This section explains the
quality control parameters and procedures,
procedures to establish limits of detection and
quantitation and perform calibrations,
traceability, and preparation of standards.

Sample Handling: Sampling containers,
preservation and Chain-of-Custody requirements,
sample receiving and tracking procedures,
internal custody, storage and disposal are
discussed.

Analytical Methods and Procedures: In this
section, a brief method description is given for all
analytical procedures carried out at ATL. The
limit of quantitation concentrations, quality
control  acceptance criteria and  method
modifications are provided as well.

Data Review and Reporting: This section
explains the procedures involved in data
collection/reduction, data review, and final report
production. Hardcopy and electronic data
production, data flagging, and data storage are
also discussed in this section.

Establishing Acceptance Criteria: The control
chart program is outlined in this section along

with  generating and evaluating in-house
statistical limits.
Preventative Maintenance: Routine

maintenance, service contracts, and control of

miscellaneous  monitoring  equipment  are
explained briefly.
Assessments and PT Samples: A Dbrief

explanation of internal and external assessments
programs and NELAP PT samples program is
provided.

Computer and Software Systems: This section
of the quality manual deals with the management
of computer and software systems. Data storage,
back-up routines, and internal software validation
efforts are included.

Contrel of Purchased Items: Control of
purchased items and external services as well as
the purchase requisition system are outlined in
this section.

Project Management System: This part of the
quality manual gives a brief description of steps
to ensure that the customer expectations are met
once the project is undertaken.



1.1 QUALITY OBJECTIVE

Air Toxics Limited is committed to producing
data that meet or exceed the client’s measurement
needs. Customer satisfaction is the motivating
force behind most of the ATL processes. An
underlying network of systems designed to
define, document, and process each individual
customer’s need supports this primary objective.
This systems network includes Marketing/Sales,
Project Management, IT, Laboratory Production,
Support Services, Technical Services, Quality
Assurance, and Finance. Each of these
operational areas 1is organized around an
empowered work team accountable for delivering
an automated, on time and defensible result.

We believe the ultimate responsibility for quality
resides at the team level. Every team member has
the responsibility and authority to suspend a
process if it appears that the quality objectives are
not being met. Analytical team members are
informed of the quality objectives via
documented Standard Operation Procedures
(SOPs) and project related information systems
(ATL’s Project Profiles and Project Requirement
tables). Team members work closely with the
Project Management and QA Departments to
ensure that the quality objectives are met.

1.2 QUALITY MANAGEMENT SYSTEM

The role of the ATL management team is to help
ensure that the quality objective is met through a
continuous and reiterative program of process
improvements. The management team consists of
Business Directors, Department Managers and
Team/Task Leaders.

The primary role of the management team is to
establish performance goals at the corporate and
team levels as well as to develop tools capable of
producing quantifiable measures of performance
against these goals (e.g., customer satisfaction
index, sales quotas, report turn around time, net
profit, days to complete corrective actions, etc.).
A secondary role of management is to help ensure
that the work environment and facilities promote
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continued development of empowered work
teams through facilities management and
programs for recruiting, training, and retaining
qualified staff.

Quality Assurance Management: The role of
the ATL Quality Assurance team is to help ensure
that the systems described above are designed,
documented, and operating in accordance with
the quality objectives. This is accomplished via
coordination and dissemination of internal and
external assessment information, review of SOPs
to document variances taken to published
methods, monitoring of the Quality Manual to
assure consistency with actual practices,
maintenance of an ongoing Corrective Action
Program with quarterly reports to management,
and a leadership role in employee training
programs. A secondary function of the QA team
deals with data review and other quality control
related programs.

The QA team is free from any commercial,
financial, or production pressures when making
assessments or decisions regarding the quality of
work produced or effectiveness of the quality
systems. The Quality Assurance Manager reports
directly to the President in order to maintain
independence from business operating units and
facilitate communications regarding quality
related issues.

Communication between the QA team and other
management teams occurs on a regular basis via
weekly status meetings. Information regarding
outstanding corrective action items, upcoming
assessments, assessment results or general
observations are brought up and documented via
a database of agenda notes. This database along

. with the corrective action database and ATLAS

database compiles a ‘Quarterly Quality
Assurance Status Report’, which is distributed to
the entire management team for review.

Sales and Preject Management: The role of the
ATL Sales and Client Services teams is to

» effectively document and communicate the needs

of the customer. These teams represent the
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customer in all matters and serve as a liaison
between the customer and the Technical Services,
Laboratory, Support Services, Finance, and
Quality Assurance areas. The ATL Marketing
and Client Services teams ensure that client needs
are matched by laboratory resources. Strong
communication linkages exist between the lab
Department Managers, Team Leaders and the
ATL Marketing and Client Services teams.
Information regarding customer needs flows into
all ATL systems via these two teams.
Interactions - may be as complex as Quality
Assurance Project Plan (QAPP), contract or
Scope of Work (SOW) review or as simple as
processing shipments of canisters and other
sampling  media. Project  specifics are
documented and stored via an interactive
database that assigns a unique identifier for every
reference.

Sample Receiving: The goal of the department is
to enable every sample to be received and
processed into a unique laboratory Work Order
within 24 hours of sample receipt. Sample non-
conformities are communicated to the clients in
the same time frame. Custody information
-relating to sample receipt, a copy of the sample
receipt summary, and an example report format is
emailed or faxed to the client for review and
comiments.

Laboratory Management: Laboratory
management is divided into work teams equipped

with necessary resources to complete the sample -

analysis, review, data reporting and creation of all
electronic data packages, which include email
EDD and eCVP on CD-ROM. The laboratory
work teams are responsible for verifying the
quality of electronic deliverables by reviewing a
percentage of the product. In this way, team
members are easily able to accept the control and
accountability for quality. The Support Services
team is responsible for cleaning, assembling,
certification and shipping all sampling media.

The primary responsibility of the Team or Task
Leaders is to monitor customer needs versus
resource availability. Staff and equipment
management are carefully balanced with

customer needs. The goal for each team is to
deliver defensible data within the time frame
promised to the client. The Team or Task
Leaders review daily sample receipt work lists to
determine that the laboratory has adequate
resources to perform the work. In those cases
where either the technical or sample capacity
demands cannot be met, the Team or Task Leader
works with the Client Services Representative
and the client to provide a solution via inside
resource re-allocation or outside subcontracting.
The ATLAS laboratory automation system
creates and tracks special analytical lists,
deliverables, or Turn Around Time (TAT)
requests which are automated via customized
linkages (work tools) into the centralized
Structured Query Language (SQL) database.
Performance measurements against the goal are
routinely monitored using the same SQL
database.  Performance and quality related
information is shared with team members during
team meetings. Project or client related
information resides both in the project
management module and in sample tracking
modules, reducing the need for relying on verbal
communication of project specifics to the team.
The Team and Task Leaders report to a
Department Manager who reports to the
President.

The remaining team positions are divided into
three levels:

1) Senior Scientist (Lab Personnel) or Senmior
Associate (non-Lab Personnel)

This is the highest level professional position
reporting to a Director, Manager, or Team
Leader. The Senior Scientist or Senior Associate
works independently at a company wide level. In
addition to all of the responsibilities of the
Scientist described below, the Senior Scientist or
Senior Associate is recognized within the
company as an expert in his/her field. He or she
is often asked to work outside of the team
whenever the need arises, and 1s able to
demonstrate above average leadership skills.
Senior Scientists or Senior Associates are



responsible for method development activities
and take a lead role in proprietary software and
hardware design and testing. High profile
projects or client relations, including more
intricate analyses and data interpretations, are
assigned to a Senior Scientist to oversee. The
Senior Scientist or Senior Associate maintains
knowledge at the level of Masters Degree or
equivalent with a minimum of 5 years of
analytical environmental experience.

Scientist (Lab Personnel) or
Associate (Non-Lab Personnel)

The Scientist or Associate works independently
at the team level. A Scientist or Associate
demonstrates a high level of skill, judgement,
problem solving ability, and 1is able to
independently perform troubleshooting. The
responsibilities of a Scientist/Associate include:
scheduling of work, providing routine as well as
non-routine bench level activities in a highly
efficient manner, writing SOPs, reviewing data,
performing non-routine instrument maintenance
and troubleshooting, and representing the team
during internal/external assessments. Individuals
in this position play a lead role in monitoring
health and safety on the team, and acting as a
resource or trainer. A Scientist or Associate must
have a Bachelor’s Degree and 2 mimimum of

three years of analytical environmental
experience.
Analyst (Lab Personnel

and Non-Lab Personnel)

The Analyst works under the direct supervision
of a Scientist, Senior Scientist, Team Leader
and/or Manager at all times. He/she follows a
specific formal training program to learn the
necessary skills required of the position and
demonstrates the ability to recognize problems
and to seek assistance. The primary
responsibility of an Analyst is to follow written
laboratory SOPs in an efficient and well-
informed manner. The Analyst performs routine
maintenance on the equipment, prepares
standards, and performs all relevant bench level
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activities. The minimum qualification for a
laboratory analyst is a Bachelor’s Degree.

Each team has a mix of Scientists and Analysts.
Each Team Leader coordinates the activities of
the respective team, serves as a resource to the
Analysts and Scientists, communicates the
corporate objectives to the team, and monitors
team progress against the quality objective, which
1s customer satisfaction. A Scientist may be
assigned as ‘team lead’ in a subset of team
activities. As ‘team lead’ the Scientist is
responsible for all the technical activities of the
assigned area, oversees both the quality and
quantity of work produced, and serves as
resource for the Analysts. The Analyst performs
all of the routine activities and quality checks
(i.e., makes sure the customer expectations are
met).

Every team member is empowered to make sure
that the customer expectations are met, is trained
in the elements of the quality process, and has the
responsibility and authority to stop or suspend a
process when the quality objective is in jeopardy.

Information Technology:

The Information Technology (IT) team is
responsible for the design and maintenance of the
SQL server based data system. Its primary goal
is to ensure that customer satisfaction is achieved
by the way information is transferred, processed,
or queried. This includes systems relating to
telephone service, e-mail service, Internet access,
project management, data acquisition, assessment
trails, data security, and automated data reporting
linkages. The group consists of the IT Manager,
and one full time programmer. Around-the-clock,
system support is achieved via a combination of
in-house and contract support. Additional
programmers are hired on a project specific basis.
All of the ATL information systems are designed,
coded, and tested in house and as such, are
proprietary in nature. The IT Manager reports to
the President.
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Financial Management: The quality systems
rely on bottom line profitability to provide
strength to the framework that produces quality
results. The ATL Finance team is responsible for
monitoring the profitability of all operations.
Customer satisfaction goals are built into
budgeting, purchasing, invoicing, employee
compensation and benefits programs, collections,
contracts, insurance, and banking. The primary
goal of the team is help ensure bottom line
profitability =~ while achieving the quality
objective, which is customer satisfaction. The
group consists of a Controller, a Finance
Associate, a Credit & Collection Associate and an
Accounts Payable/Purchasing Associate. The
Finance Team Leader reports to the President.

Data Integrity Procedures: Since a
commitment to data integrity is a vital component
for credibility of our core product, Air Toxics
Limited cannot function as a business entity
without a clear definition of ethical expectations
for all employees. Integrity is defined as the
ability to discern right from wrong, and the
commitment to do what is right, good and proper.
Data integrity procedures relating to generation
of analytical reports are built into the systems via
the operational SOPs, which describe appropriate
practices. Additional systems and training
programs that safeguard strict adherence to the
SOPs ultimately ensure that data integrity
procedures are employed. Intentional fraud will
be grounds for severe reprimand and/or
termination of complicit employees. In addition,
employees who witness or are otherwise aware of
data integrity violations, even if they are not a
party to such acts, are expected to immediately
report these lapses to their Team/Task Leader,
their Department Manager or to a member of the
Board of Directors.

Data integrity training is conducted within a
variety of frameworks and is mandatory for all
Air Toxics Limited employees. New employees
read both the LQAP and the Employee Handbook
to. properly orient ethical expectations. In
addition, within one month of date of hire there is
basic training provided by the Quality Assurance

Department to familiarize new employees with
principles of documentation to pre-empt practices
that would call into question the data integrity
procedures of the laboratory. The Chief
Executive Officer of Air Toxics conducts a
monthly Standards of Conduct presentation that
defines data integrity expectations, potential
penalties and consequences for lapses of integrity
for new employees. - In addition, the CEO
conducts a yearly ongoing Fthics Training II for
the remainder of the employees. The
Inappropriate Lab Practices Class (also done on a
yearly basis) defines allowable parameters for the
lab to assure defensibility and to define illegal
practices. The purpose of all training is to
provide specific examples of data integrity
expectations that are relevant to actual job
functions. Employees document the training in
their training records (see Section 3.2.1).

1.3 INFORMATION MANAGEMENT
SYSTEM

Information is stored in the Air Toxics
Laboratory  Automation System (ATLAS)
databases using ATL designed hardware and
proprietary software. This in-house Laboratory
Information Management System (LIMS) is an
evolving development project designed to find
more efficient means to meet the customer needs.
Each client contact (telephone call, quote,
shipping request, or inquiry) is stored in a
database, which can be queried for sample log-in,
project Dbacklogs, project TAT or revenue
statistics.

Some modules. are designed to track non-
traditional information such as the sample history
of individual canisters, number of reports
completed per analyst per shift, and overdue
work by reason code. These types of information
directly affect the ability of the management team
to provide quality process improvements. Some
non-traditional calculations such as the boiling -
point distribution of a hydrocarbon background,
EPA  rounding, and percent difference
calculations have been made available at the
bench. This type of information directly affects
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2.0 ORGANIZATION

2.1 STAFF QUALIFICATIONS AND
RESPONSIBILITIES

ATL’s management organization includes the
Board of Directors comprising four core areas:
Operations, Finance, 1T, and Sales. In addition
there are Department Managers, Area
Managers and Team/Task Leaders. Each
operating area is either lead by a Department
Manager or a Team/Task Leader. Due to the
size and complexity of the main laboratory,
Department Managers and Team or Task
Leaders are required. Most Managers and
Team/Task Leaders report to a member of the
Board of Directors. One of the Directors is
designated as the Vice President. If the
President is absent, the Vice President may
fulfill the responsibilities as President. In
addition, if the primary Technical Director is
absent the second Technical Director will
fulfill the responsibilities. If the QA Manager
is absent, the Technical Directors may fulfill
QA responsibilities. In the absence of a
Manager or Team/Task Leader, one of the
Directors will name an interim successot.

LINDA L. FREEMAN
CHIEF EXECUTIVE OFFICER AND
LABORATORY (TECHNICAL) DIRECTOR (1)

Ms. Linda L. Freeman is the Technical
Director and the Chief Executive Officer of
ATL providing leadership that ensures the
founding mission and core wvalues of the
company are put into practice. Ms. Freeman
leads programs relating to the development of
long range strategy, quality systems, and
financial infrastructure. As Technical Director
(1), her responsibilities include: the
administrative review of laboratory operations
and qualifications for the technical positions,
ensuring and documenting initial and ongoing
proficiency, and oversight of the Quality
systems. She holds a Bachelor’s Degree from
Boston College and a Master’s Degree in
Chemistry from the University of Wisconsin-
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Madison. Ms. Freeman has over 20 years of
combined environmental experience and 17
years of laboratory business management
experience.

BRAD MOSAKOWSKI
PRESIDENT

Mr. Mosakowski is the President of ATL and
represents the partnership in all matters. Mr.
Mosakowski provides day-to-day leadership
and management of programs for overseeing
the processes and resources necessary for
establishing long-range service objectives,
plans and policies, in cooperation with the
CEO and Board of Managers. He is
responsible  for the ~measurement and
effectiveness of both internal and external
processes by providing accurate and timely
feedback on the operating condition of the
company. In addition, Mr. Mosakowski also
directs the definition and operation of the
laboratory production by fostering a success-
oriented and accountable environment within
the company. A critical component of which is
his ability to motivate and lead a high
performance management team capable of
meeting both customer service and bottom line
financial objectives. Mr. Mosakowski has over
15 years of combined environmental
laboratory experience.

HEIDI C. HAYES
VICE PRESIDENT, DIRECTOR OF BUSINESS
DEVELOPMENT AND TECHNICAL DIRECTOR

2

Ms. Heidi C. Hayes is the Vice President, the
Director of Business Development and
Technical Director (2) of ATL. Ms. Hayes is
responsible  for developing sustainable
customer relations by providing customized
solutions through technical leadership in
marketing, sales and service. She is the key
technical interface between laboratory services
and major clients. Ms. Hayes plans, develops,
and establishes policies and objectives for
developing a more technical marketing, sales
and service organization by performing the
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following duties personally or through
subordinate managers; provides the technical
leadership, management and vision necessary
to ensure the company has the proper
operational controls, administrative
procedures and human resource management
in place to meet customer need and quality
objectives. Ms. Hayes holds a Bachelor’s
Degree in Chemistry and Mathematics from
Luther College and a Master’s Degree in
Chemistry from the Colorado School of
Mines.

MELANIE LEVESQUE
QUALITY ASSURANCE MANAGER

Ms. Melanie Levesque develops and
supervises programs intended to ensure that
the laboratory is producing data of known and
acceptable quality. Ms. Levesque oversees
QC activities including various independent
checks of laboratory systems, SOP generation,
and corrective action procedures, as well as
monitoring laboratory certification programs.
Ms. Levesque has documented training in the
approved methods and can verity that the
laboratory is following SOPs. Ms. Levesque
maintains independence from the operations
by not engaging in production activities and
reports directly to the Vice President. The QA
Department conducts a yearly independent
audit of the quality systems and methods
criteria, and notifies laboratory directors of
deficiencies via a written quarterly status
report. Ms. Levesque holds a Bachelor’s
degree in Chemistry and a Master of Science
degree in Analytical Chemistry both from
Rochester Institute of Technology, followed
by six years of environmental laboratory
experience. Ms. Levesque has worked in a
variety of positions including 2 years as a
HPLC chemist, 2.5 years as a GC/MS chemist,
and has 4.5 years of laboratory supervisory
experience.

NATHAN SHAFER
LABORATORY DEPARTMENT HEAD

Mr. Nathan Shafer is the Department Manager
for the Volatile Organic Compound (VOC)
GC/MS analysis group. This department is
responsible for all analyses via methods TO-
14A/15, VOST methods 0030 and 0031, TO-
17, and all VOC pptv work in the area of
vapor intrusion. Mr. Shafer is responsible for
managing and overseeing all processes and
resources involved in the daily operations of
the VOC department. In addition, he provides
technical support to client services, sales, and
the department; he is also responsible for
coaching and training team members, data
review, scheduling, and conferencing. Mr.
Shafer has been employed by Air Toxics since
1997. His experience comes from roles such as
GC/MS chemist, team leader, and project
development chemist. Mr. Shafer holds a dual
degree from Claremont McKenna College in
the fields of chemistry and psychology.

SEPIDEH SAEED
LABORATORY DEPARTMENT HEAD

Ms. Sepideh Saeed is the Department Manager
for the GC, HPLC and GC/MS semi volatiles
analysis, which includes EPA Method TO-
3/TO-12, ASTM D-1945/1946, 25C/3C, TO-
14A Direct Inject, Extractions, Headspace,
Sulfur ASTM D-5504, TO-13A, TO-
5/CARB430, TO-11, Method 0011, PM10,
TSP, NIOSH, Siloxanes, Pesticide and PCB
Analytical Group. She is responsible for
managing and overseeing all processes
resources involved in the daily operations of
SVOC department. In addition, she serves as
Team Leader for the Reporting Team. She
provides technical support to client services,
sales, and the department and is also
responsible for supporting both the Senior
Scientist and the Task lLeader in managing
staff, production and technical matters. Ms.
Saeed has 14 years of laboratory experience as
a GC, HPLC, GC/MS and extraction chemist
and 4 years of supervisory experience and has



‘been employed at Air Toxics since 1998. Ms.
Saeed has a B.S. Degree in Biochemistry from
University of California, Davis.

JEFFREY TECSON
SUPPORT SERVICES TEAM LEADER

Mr. Jeffrey Tecson is the Team Leader for the
Support Services Team. This team is
responsible for certifying and cleaning of
Summa, Silco and Silonite Canisters. Other
responsibilities include preparation of TO-17
tubes, VOST/SMVOC tubes for Methods
0030 and 0031. Mr. Tecson has 4 years
experience in doing bench work for Support
Services; currently Mr. Tecson is spending
25% of his time on the bench. Mr. Tecson has
an A.S. Degree in Computer Technology
Heald College in Rancho Cordova, CA; he
also has 10 years management experience.

AUSHA SCOTT
CLIENT SERVICES/RECEIVING
TEAM LEADER

Ms. Ausha Scott is the Team Leader for the
Client  Services and  Login/Receiving
Departments. She is responsible for
overseeing the project management functions,
including client relations and technical
support. In addition, she directs the daily
activities of the Login/Receiving team. Ms.
Scott has 6 years of environmental laboratory
experience in a variety of positions including
GC/MS  chemist and client service
representative. ~ Ms. Scott holds a Bachelor’s
degree in Marine Biology from University of
California, Santa Cruz.

KEN ZELENY
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INFORMATION TECHNOLOGY MANAGER

Mr. Zeleny is the Information Technology
Manager for the IT Group. His
responsibilities include database
management, software development and
network management. Mr. Zeleny has
over 17 years experience with computer
and technology functions in both large and
small organizations. His experience also
includes 5 years as a Sr. Systems Architect
and then as a Manager of the Development
Team. Prior to this, Mr. Zeleny has
worked as a Sr. NT Systems Engineer, IT
Supervisor, Network Administrator and
Sr. Technical Support Analyst.  Mr.
Zeleny has been employed at Air Toxics
Limited since August, 2005.
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Exhibit 2.1. ATL Management Organization
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2.2 FACILITIES

The ATL laboratory occupies 30,000 square
feet of space in Folsom, California with
approximately 6,000 square feet of office
space. The single story building is custom
designed to suit the specifications of an air
laboratory.  Design criteria included floor
plans to accommodate segregation of
conflicting tests and provide an environment
that is conducive for cross-functional work
teams. The main instrumentation laboratory is
based on an “open” concept in which walls are
removed to promote a sense of community and
teamwork. Wide hallways with alcoves are
designed to encourage congregation and
discussion. The number of private offices is
minimized so that barriers between
management and staff are removed. Elements
of the guality system are evident throughout
the facility design.

Sample receiving occupies approximately 950
square feet. There is sufficient floor space to
receive, unpack, and tag up to 150 Summa™
canisters per day. The main laboratory is
centrally located and houses twenty GC/MS
systems, eight GCs, and a network of
computers.

A caged canister storage area was constructed
on one side of the laboratory to securely hold
all canister and Tedlar bag samples. An
isolated negative pressure room was designed
for solvent handling and extraction activities.
Approximately 1000 square feet of air-
conditioned space is designated for research
and development activities, and a work
shop/tooling area. Sorbent tube preparation
and canister cleaning operations are located in
segregated areas. Long-term file storage
occurs off site. A local document storage and
retrieval service picks up files for storage.
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Files are kept in bar coded boxes making
retrieval easier. Typically a file can be
retrieved within one working day from the
original request.

Security 1s maintained through a controlled
access system.  Representatives of State,
Federal or private entities have access to the
laboratory facility and records during
laboratory normal business hours. Guests
must enter/exit through a central reception
area. The receptionist keeps a date/time log.
After work hours, the building is secured and
linked to a commercial security agency. The
security system is equipped with perimeter
alarms, motion sensors, and speakers that
monitor background sounds. Heat activated
fire alarms are monitored by an outside
agency. A fire alarm also activates the
security system. ATL SOP #30 describes the
security and controlled access protocols.

2.3 EQUIPMENT AND
INSTRUMENTATION

The laboratory is equipped with over
$2,000,000 of instrumentation, dedicated
exclusively to the analysis of air samples.
Much of the commercially available
equipment is modified in-house in order to
enhance performance in the areas of:

e overcoming challenging sampling
problems;

e analyzing difficult matrices,

e qchieving greater sensitivify.

A staff of design engineers and a 1,000 square
feet fabrication shop is maintained by ATL in
order to build, test, and service the custom
equipment. A facilities map and equipment
list can be found in Exhibit 2.2 and Tables 2.1
and 2.2.
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Exhibit 2.2.

Facilities Map
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Table 2.1. Laboratory Instrumentation and Equipment
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Cleaning Manifold

# | Description Acquired

15 | Agilent 5973 GC/MSD 1999 - 2005

4 | Agilent 5975 GC/MSD 2005

1 Leco Time of Flight MS 2004

1 Markes Autosampler 2005

1 Hewlett-Packard 5980 GC/ECD/ECD 1995

1 Hewlett-Packard 5980 GC/SCD 1994

2 Hewlett-Packard 5890 GC/FID 1989, 1993

1 Hewlett-Packard 5890 GC/TCD/FID 1989

2 Hewlett-Packard 6890 GC/PID/FID 1999, 2002

1 Hewlett-Packard 5890 GC/TCD/ECD 1993

1 Sequoia-Turner Spectrophotometer 1994

1 SIS Shortpath Thermal Desorber 1998

1 Hewlett-Packard 1050 Gradient HPLC 1994

2 Air Toxics Canister Autosampler 1999

2 Air Toxics Custom Sorbent Tube Desorption 1992, 2002
Unit

1 Air Toxics Permeation calibration system 1998

3 Canister pressurization stations various

40 | Soxhlets Extractors various

1 Automated Canister CART Cleaning Station 1999

2 Automatic Solvent Extraction System 2003

8 Custom Convectron Pressure/Vacuum Canister | various
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Table 2.2. Sampling Media

Description . Quantity
Air sampling canisters

6-Liter Summa canister 1900

1-Liter Summa canister 1200

PAC250 Summa Canister 260
High Pressure Sample Cylinder 30
Flow Controliers for air sampling canisters 800
24-hour flow controllers for canisters 500
Vacuum gauges 200
Tedlar bags: 1, 3, 10 liter In inventory
MMS5 air sampling traps 20
Midget impingers 30
VOST tubes kept in inventory 50 pair
TO-13 PUF/XAD and TO-4/TO-10 air sampling 200
cartridges
TO-17 CarboTrap 300 air sampling fubes 150




3.0 QUALITY PROGRAM PLAN

Air Toxics Limited maintains comprehensive
Quality Assurance programs to ensure that
analyses are being conducted according to
prescribed analytical methodology, and are
within project specific QAPP requirements.
The program is an integrated system of
activities  involving  planning,  quality
assessment, quality control, reporting, and
quality improvement. The basic elements of
this program include:

o DOCUMENTING procedures, method
requirements, and project requirements

e Organizing, monitoring, and leading
TRAINING programs on quality related

issues

e ASSESSING adherence to requirements,
including maintenance of a system which
documents, tracks, and provides closure
when corrective actions are necessary

e Formally COMMUNICATING results of
those assessments to laboratory
management

These critical elements of the Quality Plan are
described in detail in the following sections.

3.1 DOCUMENTING
3.1.1 The Quality Assurance Manual

The Quality Assurance Manual describes the
major programs or systems by which the
laboratory provides data of known and
predictable quality. The QA Manager and the
President are responsible for the content,
accuracy and completeness of the Manual.
The Manual must comply with all State and
Federal requirements for those programs in
which the laboratory maintains accreditation.
The Quality Assurance Manual is a required
reading for all laboratory staff and everyone
must comply w